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PREFACE 


TiiK  following  puRcs  arc  lurKcly  founded  upon  a  series  of 
papers  and  lectures,  some  of  whicli  Imvc  been  pul»lisli(  il  in  the 
Procciiiing.1  of  tin  Ifoi/nl  Siwitiif  nf  Midicine  ami  various 
Mcdieal  Journals.  Tluy  inaki-  no  prettnee  to  hv  a  complete 
treatise  on  the  suhjeets  of  whieli  they  treat,  but  are  intended 
primarily  to  describe  certain  op(  rations  wbicli  I  liave  employed 
for  some  time  past  an<l  Kliieli  I  lielieve  to  liave  advantages  over 
those  commonly  employed.  Numerous  excellent  operaticms  and 
other  methods  of  treatment  which  are  fuliy  described  in  text- 
books and  special  works  on  these  subjects  are  only  briefly 
alluded  to.  or  indeed  may  not  be  mentioned  at  all.  Tiiis 
must  not  be  taken  to  mean  that  their  value  is  not  reci^niseil.  or 
that  fc.  ;y  are  not  the  most  desirable  methods  of  treating  certain 
groups  of  cases. 

Anatomical,  pathological,  ami  developmeiital  facts  and 
theories  arc  considered  only  in  so  far  as  tli(  y  ha\c  a  practical 
bearing  upon  the  <)perative  treatment. 

I  have  to  thank  the  Direetor-tJeiu  lal  of  tlie  .\rniy  Medical 
Service  for  allowing  me  to  make  use  of  three  papers  written 
while  I  was  ser\'ing  abroad  with  the  R.A.M.C.,  and  for  ]wr- 
mission  to  publish  the  statistics  given  in  Chai)tcr  III. 

Manv  of  the  operations  were  |)erformed  at  a  yeneral  hospital 
in  France,  and  I  have  to  thank  Lt.-(  ol.  S.  H.  Fairrie.  1{..\.M.C  .. 
who  was  at  that  time  in  command  €)f  the  hospital,  and  the 
medical  officers  for  their  co-operation  and  assistance. 

I  am  also  indebted  to  many  b(M)ks  and  papers  on  these  sub- 
jects which  I  hope  are  fully  acknowledged  in  the  lists  of 
references. 

PHILIP  TURNER. 
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CIIAITER  I. 

Sf)MF.  AxATOMicAi.  \Nn  Patiiommucai,  Coxsidkhatioxs. 

Di  HiNii  tlu-  |>iist  twiiity  years  or  si>  ideas  as  to  tin-  ctiolojiy 
and  tn-atmeiit  «f  infjuinal  hernia  have  >inderji«»ne  a  «{ieat  ehanjfe. 
Tills  is  cliii  lly  due  to  tlio  iiilliimcc  of  tlic  writing's  of  Mr.  Iliuiiiiton 
HiissiH.  of  M(  ll)ounu-,  wiio.  ill  1H!t'.>.  published  a  paiu  r  *  in  which 
lie  made  the  sn},'«,'esti<m  that  in  all  eases  o(  inguinal  hernia,  hotli 
in  chihlren  ami  sidults.  the  sae  was  a  e«»n}H'nital  struct un-  and 
that  it  was  ulways  derived  from  a  persistent  patent  ruiiieular 
process.    This  theory,  jzenerally  known  as  the  Saccular  Theory 
of  Hernia,  was  suhsKpu  ntly  elaborated  by  Mr.  Ilussell  in  a 
series  of  papers.f  and  in  these  a  eonyenitid  ori<>in  was  also 
claimed  for  the  sacs  of  femoral.  uml)ilical  anil  direi't  inguinal 
hernite.  as  well  as  the  onlinary  indirect  form  of  the  latter.  This 
led  to  consitlerable  controversy,  especially  as  to  the  etiology  «»f 
femoral  hernial  sacs,  but  as  it  is  proposed  to  discuss  in  these 
pages  onlv  the  common   indirect  variety  of  inguinal  hernia 
there  is  no  need  to  go  into  this  matter  here.    Those  who  wish  to 
further  consider  the  facts  and  arguments  in  favour  of  Mr. 
Hamilton  Husseirs  views  will  lind  them  ably  and  forcibly  stated 
in  the  papers  already  mentiomd.  and  also  in  the  wdrks  of 
Mr.  U.  W.  Murray,  of  Liverpool. J  who  is  a  strong  supp»)rter  t»f 

*  K.  Hainilloii  Un^scll.  •  Tlio  Etii)l<>fry  an.l  Tnatmcnt  of  In^'iiinal  H»-miii  in  the 
VminL'."  /,""<■'.  IS'.i'.i.  Vnl.  II..  p.  i:i.'>:i.  ■  ,  ,  ,  ,, 

+  K    lliiiinltnii  l!\i"c  ll.  ■■  I  i|i(  i;itiMii      ■rru>>  in  tin'  'I  ii  aliiinil  ut  lii^'iiinal  II. Tina 
in  (■|iii.llL..n,l,    An,/../.  llHiii.         II..  |i.  lllIS;    ■  Ih.-  C.iii^'inital  I'aitoi  iii  JUinia. 
I.iinnt.  11*111'.  \       I..  !■    l.'ilH  :  ■'  riii-  (  ..ii:.'i  i,ital  Origin  i)f  Hi-niia,"  htmit,  IIMW, 
Viil.  I.,  i>.  7(i7  ;  ■■  Till-  I'athuloiiv  an.l  I  ival iii.  nl  of  Urmia  in  Cliililr.  n,"  hiiml,  l!Ht"i, 

^"t  R.'  {v.^Murray,  "  ObservationH  uikmi  tlic  Ktiijl...i;.v  .if  Olilii|ii.-  Iiiniunal  Hiinia.  ' 
/..(...  .  I.  HMMi.  V.il.  1,  u.  363  ;  "  Note  on  the  Eti.ilogy  .if  in).'uiiial  ami  Feiiiiiral  Hi  iiiiu, 
/.<ii,. ,  /.  l!Ht7.  Viil.  !..  (I.  22H  ;  "  Heniia.  it"  «'»««'  »n<l  Tn-atim-nt    (Mfssrs.  ,1.  ami  A. 
Cliurihill).  llMtS. 
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Inguinal  Hernia 


the  Saccular  Thcor>-.    It  is  only  necessary  to  state  that,  without 

altofrctlur  (Unyino;  the  |)nssil)ility  of  ii  true  iunjiiind  liernia. 
tsj)efiiilly  a  dirift  liiriiia,  in  niuldli-affcd  and  cldiily  nun.  I 
consi<ler  that  the  conj^enital  orijjin  of  tlu-  sac  in  the  vast  majority 
of  ingninal  iu  rnia-  has  been  conclusively  proved,  and  that  this 
view  of  till  ("tioloiry  nuist  he  the  foundation  and  starting-point 
of  ti  discussion  on  treatment. 

Before  the  days  of  the  saeeular  theory,  inguinal  herniic  were 
divi<led  into  conycnital  and  accpiircd.    In  the  former,  occurring 
almost  entirely  in  inraiits  and  children,  it  was  Inlly  realised  that 
the  sac  was  a  eonyenital  structure,  and  that  it  was  derived  from 
an  unobliterated  funicular  process  :  in  the  latter,  which  generally 
apiuarcd  during  adidt  life,  the  Iurnia  was  rcfrardcd  as  due  to 
the  I'oreihle  tearing  open  of  a  weak  i)art  of  the  alxloniinal  wall, 
and  the  protrusion,  both  of  the  peritoneal  sac  and  abdominal 
contents,  as  the  result  of  some  sudden  or  long-continued  strain, 
Ae(pincd  hernia  was  coiisidi  rid  to  he  of  much  nu)re  frequent 
occurrence  than  congenital,  and  the  lollowiny  (piotation  from 
Holmes"  "  Principles  and  Practice  ol'  Surgery.  "  a  standard  work 
ol  thirty  years  ago.  gives  a  gtxxl  i«lea  of  the  ohl  view  of  the 
onj-ih    of   the    accpiired    variety.    "  The    non-congenital,  or 
accpiired,  hernia-  occur  in  eonsccpunee  of  a  weakness  of  the 
alxloniinal  wall  at  the  seat  of  jmrtrusion.  and  possibly  also  in 
consetpience  «>f  an  elongated  state  of  the  mesenteries  of  the 
viscera.    The  pressure'  of  the  viscera  oradualiy  \n\shvs  the 
peritoneum  through  tiu'  wall  of  the  abdonu  n.  and  as  it  advances 
it  contracts  adhesions  to  the  parts  covering  it ;  aiul  when  it  has 
emerged  from  the  eavit\  of  the  abdomen  it  swells  out  into  a 
pear-sha|)ed  tumour,  the  constricted  part  communicating  with 
the  general  cavity,  being  its  neck  ;  the  dilated  part,  the  fundu.s." 

According  to  the  saccular  theory  the  sequence  of  events  is 
totally  dilTi  rent.  At  wliat(  x  cr  age  the  hernia  first  appears  the 
protrusion  of  viscera  docs  not  force  out  a  peritoneal  jiouch  l)efore 
it,  but  the  hernial  sae  is  already  |>rescnt.  aiul  lis; .  been  in  existence 
since  infancy  owing  to  failure  of  obliteration  of  the  funicular 
l)roccss.  The  i  llcct  of  the  suchhn  or  long-continued  muscular 
strain  is  merely  to  force  out  s.unc  intra-abdominal  structure  into 
this  pre-formed  and  already  existing  sae.    There  is  no  prinuiry 
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weak  spot  in  the  abdominal  wall,  and  if  no  hernial  sac  is  present 
the  strain  alone  will  not  lead  to  the  formation  of  a  hernia.  The 

old  view  of  till'  iiiitiiri'  of  an  iictiuircd  lu  iniii  is  i  |)it()misi  (l  in  tin- 
popidur  term  "  Huptiirc/"  whilf,  uecording  to  the  stUTuhir 
theory,  this  is  a  eoniplete  misnomer. 

The  view  that  all  licrnial  sju-s  luivf  ii  conot  iutiil  origin  allows, 
liowt'vtr.  that  wlun  the  protrtisioii  of  alxioiiiinal  contents  lias 
taken  pliicf.  the  eontinuution  of  thv  strain  in  tht-  ahsrncc  of 
effective  treatment  may  lead  to  an  increase  in  size  both  of  the 
lu  rnia  and  the  sac.  It  also  allows  that  tin-  c  xistcnci-  of  a  lu-rniu 
will  in  time.  owin<r  to  tlit-  nuflianical  effect  of  the  uiniatural 
distension  of  the  inj{ninal  canal,  pnHlucc  a  secondary  weakniss 
in  the  aponeunrtic  and  muscular  structures  which  enter  into  its 
formation.  Such  weakness  is,  however,  not  the  canse  of  the 
hernia,  but  the  effect.  This  secondary  or  accpiirid  wiakncss  of 
the  muscular  structures  may  be,  us  will  be  pointed  ont  later,  a 
most  important  factor  in  the  recurrence  of  a  hernia  after 
operation. 

Since  the  first  appearance  of  a  hernia  <hirin^r  adult  life  is  such 
a  frequent  occurrence,  it  nnist  follow,  assuming  the  saccular 
theory  to  be  true,  that  many  a|)parcntly  normal  persons  nmst 
])ossess  "potential  hernia-"':  that  is.  one.  or  |)ossil)ly  more, 
eonjjcnital  sacs  which  are  empty,  but  which  are  liai)le  to  have 
a  piece  of  omentum  or  coil  of  intestine  forced  into  them  during 
sonic  abnormal  or  unusual  strain.  That  this  is  so  has  been 
definitely  proved  by  pathoh)i>ical  evidence.  Thus  Mr.  Murray 
has  published  the  results  of  two  series  of  post-mortem  examina- 
tions where  there  had  been  no  history  or  evidence  of  hernia 
during  life,  and  death  had  taken  place  from  some  other  cause. 
In  one  scries  of  100  cases.*  a  sac  was  foinid  in  twenty-one,  while 
in  several  there  were  two  or  more  sacs.  In  the  other  scries,  of 
200  cases, f  sixty-eight  peritoneal  diverticula  were  found,  of 
which  fifty-two  were  femoral  and  thirteen  inguinal.  Mr.  Hamil- 
ton Russell  also  recordetl  a  case  in  which.  thou<{li  there  was  no 
evidence  of  hernia  during  life,  there  was  fountl,  after  death,  a 
peritoneal  sac  occupying  the  position  of  the  sac  of  a  direct 

•  Untel,  1900,  Vol.  I.,  p.  .m. 
t  iMiiret,  1007,  Vol.  I.,  p.  228. 
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iiiRuinal  hernia.*  He  rcRawled  the  presence  of  these  adven- 
titious siu-s  us  strong'  rvidt  ivcc  lor  the  saccular  theory  as  regards 
these  Ibriiis  ol'  hernia.  Inguinal  hernia  is  ..(ten  liilateral.  and 
It  is  by  nf>  means  uncommon  tor  u  patient  w  ho  has  heen  operated 
upon  for  a  I.emia  to  apply  later  on  for  treatment  of  a  hernia 
which  has  suhsecpuntly  appeared  on  tlie  opposite  side. 

Some  surgeons  have  advised  that,  when  oj)eratinf.  lor  he  rnia, 
the  inguinal  canal  of  the  apparently  souml  side  slionhl  also  I.e 
explored  for  the  presence  of  a  potential  hernial  sac.  Thus 
Mr.  E.  W.  Kouf,diton.+  in  ei<;hteen  operations  for  unilateral 
hernia,  found  a  potential  sac  on  the  opp*,site  side  in  ten  eases. 
The  frequency  of  the  double  sac  does  not,  however,  seem  to  l)e 
suflieiently  ^rcat  to  warrivnt  this  as  a  routine  measure.    I  once 
found  a  jMrtential  .sac  undt  r  the  followinj;  eireuinstanees  :  A 
patient  was  admitted  with  a  right  inguinal  hernia,  hut.  inad- 
vertentlN .  the  house  surgeon  had  written  up  a  diagnosis  of  left 
inguinal  hernia.    At  the  operation,  the  left  inguinal  canal  was 
oi)ened.  and  a  sac  of  fair  size  was  renn.ved.    The  following  day 
the  patient  complained  that  the  wrong  side  had  been  oi)erated 
upon.  and.  on  coughing,  the  typical  swelling  made  its  appearance 
m  the  right  inguinal  eanal.    A  few  days  later,  another  ana  stlu  tie 
was  given,  and  a  very  sunilar  sac  was  removed  from  the  right  side. 

The  actual  appearance  of  the  hernia  will  depentrupon  a 
sudden  or  unaccustomed  strain  forcing  some  structure  which 
should  normally  .K-eui)y  the  alxloniinal  eax  ity  into  the  j.re- 
existing  sac.    Thus  one  would  exj)eet  a  eonsiderable  number 
of  hernias  to  develop  if  a  large  body  of  men  were  taken  from 
then-  ordniary  occupations,  especially  if  these  were  of  a  seilentary 
nature,  and  put  to  new  duties  calling  for  severe  nu.seular  exer- 
tion.   This  is  exactly  what  occurred  an.ong  the  large  nund,ers 
of  men  who  were  called  from  their  civil  occupations  to  military 
service.    Large  numbers  of  recruits  developed  hernias,  either 
during  the  period  of  training  at  hon.e  ..r  when  sent  f,.r  s-n  ice 
abroad.    In  many,  the  hernia  appeared  to  be  an  entirely  new 
development,  in  others  there  was  a  history  of  a  hernia  during 
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cliil(lh(«Hl  or  infancy,  which  was  Mi|»|Mise«l  to  have  been  cuml 
after  wearing  a  tniss  ;  whiU-.  ijjain.  in  others  tlu  n-  was  a  history 
of  tlif  occiisioiiiil  iipiu  iinuici  I  r  a  swdlinj;  wliicli  citlicr  was  imt 
prcsint  wlien  tluy  wi-rc  passid  lor  military  strvieo  or  was 
thought  to  be  t*Jo  trivial  tc»  require  treatment.  ThouRh  I 
operateil  (m  a  lai^e  nnmhir  of  tlusc  cases,  certainly  several 
hundred,  in  many  of  wliich  the  lu  rnia  had  only  been  present  a 
lew  days  or  weeks.  I  never  once  I'mmd  any  bruisinjr  or  other 
sign  of  traumatism.  On  the  i)ther  hand,  in  a  few  the  hernial  sac 
was  continuous  with  the  tmiiea  vaginalis,  and  in  some  others,  a 
defmite  fibrous  cord  could  be  traced  from  the  lower  end  of  the 
sac  along  the  spermatic  cord  to  the  upjicr  part  of  the  tunica 
vaginalis.  The  men  were  practically  all  strong  and  well- 
developed  and  otherwise  healthy,  and  I  strongly  believe,  in  all 
these  cases,  tiiat.  though  the  hernia  appeared  to  have  been 
ac<iuired.  the  sac  was  a  congenital  structure. 

It  will  now  be  necessary  to  c<msider  some  points  of  the  anatomy 
of  the  inguinal  canal  which  ixplaiii  how  it  is  that  this  is  not  such 
a  weak  spot  in  the  abdominal  wall  as  at  first  a|)pcars  to  be  the 
case.  The  inguinal  canal  is  an  oblique  intermtiseular  cc^ 
about  1 J  inches  in  length,  extending  Irom  the  internal  abd  .ml 
ring,  which  is  situated  about  a  finger's  breadth  above  tiie  centre 
oi"  Poupart's  ligament,  to  the  external  abdominal  ring,  situated 
just  above  the  crest  and  spine  of  the  pubis.  The  two  rings  arc 
not  opposite  one  another,  so  that  the  whole  canal  has  a  valvular 
arrangcTuent.  The  canal  is.  of  cotnse.  oidy  a  potei\tial  space, 
for  it  is  noimally  entirely  occupied  by  the  spermatic  cord.  The 
vas  and  the  other  constituents  of  the  cord,  which,  within  the 
abdom  ii.  are  I'ovmd  in  the  extraperitoneal  tissue,  pierce,  and 
gain  a  Taseial  slieath  from,  th;'  transversalis  fascia  at  the  internal 
alxlominal  ring,  which  is  situated  immediately  bcneatli  the 
lower,  free,  arched  border  t>f  the  transversalis  muscle.  The 
inter  lal  obli(pie  extends  lower  down  than  the  transversalis.  and, 
at  first,  is  in  front  of  tlu'  cord,  tlius  forming  |)art  of  the  anterior 
or  superficial  wall  of  the  canal.  Its  lower  fibres,  nnieh  more 
stn>ngly  arched  than  those  of  the  transversalis.  after  crossing 
in  front  of  tlie  cord  and  sttpj)!;.  a  covering  of  ereinastt  rie 
fascia,  turn  downwards  behind  it  to  join  the  conjoined  tendon 
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which  f«»nns  purt  of  the  posterior  wall  of  the  canol.  The 

aponeurosis  ol"  the  external  ol)li(|iie  eonipletes  the  anterior  wall 
of  the  canal,  and  the  sperniatie  cord  cnicrfjcs  at  the  cxtormil 
ahtlomuial  ring,  deriving  a  covering  from  the  tntereolumnar 
fascia  which  stretches  between  the  two  pillars.  Thus  the  canal 
is  honnded  hy  two  rnnsenlar  structures,  the  internal  ohlicpic  and 
the  aponeurosis  of  the  external  ohiiijue.  while  the  transversalis 
also  enters  into  its  formation  in  that  it  arches  above  the  internal 
ahdon.inal  niiK-  and  also  takes  an  important  part  in  the  formation 
of  the  conjoined  tendon.  We  have  now  to  consider  the  action 
of  these  structures,  and  the  part  each  take  s  in  strcngtlicninf,'  the 
inguinal  canal.  As  regards  the  internal  oblique.  I  cannot  do 
better  than  (piote  Mr.  Hamilton  HussclPs  words  *  :^ 

••The  inguinal  canal  has  this  curious  peculiarity,  that  it  is 
formed  by  a  rigi«l  tendinous  half  and  an  actively  contracting 
muscular  half,  and  this  anatomical  arrangement  in  itself  serves 
to  invest  the  inguinal  canul  with  an  interest  of  its  own  ;  it  is. 
so  far  as  I  am  able  to  recall,  anatomically  unique  it  certainly 
holds  a  unique  position  among  the  varitius  seats  of  hernia,  and 
nmst.  therefore,  be  placed  in  a  special  category,  and  be  accorded 
a  study  and  examination  proper  to  itself  alone.  \ow  when 
curved  nmsde  fibres  contract  they  straighten,  and  the  effect  of 
tlie  straightening  of  these  curve*!  fibres  is  to  cause  them  to 
d(  seend  towards  a  positicm  |)arallel  to  the  floor  of  the  canal  and 
so  to  close  the  opening.  In  other  words,  the  action  of  the  curved 
fibres  is  sphinctcric.  and  the  inguinal  canal  is  a  half  sphincter 
and  is  closet!,  so  far  as  the  structures  passing  through  it  permit, 
by  this  s|)hincter  action.  I  need  not,  of  course,  remind  you  that 
the  region  of  the  internal  ring  is  covered  in  and  furtlicr  sup- 
ported by  a  portion  of  the  internal  oblitjue  as  i.  springs  from 
Poupart's  ligament;  that  the  ctmjoined  tendon  fortifies  the 
inner  part  of  the  canal,  and  that  the  whole  region  receives  support 
from  its  covering  of  external  oblique  aponeurosis;  but  the 
enormously  |)reponderating  factor  in  the  prevention  of  hernia 
is  the  sphincter-like  aeti«)n  of  the  arched  fibres,  which  limit  the 
canal  above  as  they  pass  to  their  insertion  into  the  conjoined 
tendon.  The  inuncdiate  cause  of  the  production  of  licrnia  is, 
*  Lancel,  18B9,  Vol.  II.,  p.  1363. 
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in  all  cases,  forcible  e«>nipn>ssion  of  the  a»Ml«iniiniil  «  oiiti  nts.  as 

in  straiiiinu  :  aiid  in  the  ahscncf  ..f  sncli  straiiiinj;.  tlit  rc  is  no 
clianc-i-  of  tlic  oeenmufi-  ol'  lu  inia.  for  tin  re  is  anijiU'  i  oni  in 
tin-  (luieseent  ab«J«>men  for  all  tin-  abdominal  viscera,  and  a 
vis-a-tern»  is  nM|uire<l  bcloic  any  xiscns  can  bo  lorct.l  out. 
Furtlurniorc.  in  tlu-  normal  condition  ..I  tlic  inijiiinal  oanal.  tlure 
is  no  openinK.  except  sue!)  as  is  oeenpied  and  aeeiiiiitely  ftlU  il  by 
the  spermatic  cord  ;  for  tlie  rest,  the  canal  is  a  jM.tential  ofM-ninK 
onlv,  and  d«H's  not  beeonie  open  n  dil  soin.  t Iiinj-  is  I'orecd  nito 
it  ti)  make  it  so.    Now.  the  eonipressinn  loree  wliieli  tends  to  the 
production  of  hernia  we  m.iy.  for  practical  purposes,  reuard  as 
being  invariably  the  contracti«>n  of  the  nuiseular  system  by 
wiiieh  the  abdominal  contents  are  enelose.l.  but  the  eontraefion 
of  the  abdominal  muscles  involves  also  the  contraeti«.n  of  tin- 
eiuved  (ibris  which,  we  have  seen,  constitute  what  1  have 
venturwl  to  call  the  sphincter  <»f  the  in^'uinal  oriliec .  " 

We  may  add  to  the  above  description  that  the  traiisversalis 
muscle  probably  has  some  similar  action.  The  lower  iibres  of 
this  muscle  take  ori«;iu  froni  the  «niter  third  of  Ponparfs  liga- 
ment, curve  inwanls  just  above  the  internal  abdominal  ring,  and 
then  downwards,  where  they  are  joined  by  the  lower  part  ol  the 
internal  oblitpie.  with  which  they  form  the  conjoined  tendon, 
uml  gain  insertion  int»)  the  crest  of  the  pubis.  These  eurvc«l 
fibres  nmst  also  straighten  when  they  contract,  and  nmst  nivi 
a  decided  support  to  the  inguinal  canal  as  well  as  to  the  internal 
abdominal  ring. 

\Vc  have  now  to  consider  the  part  playeil  by  the  aponeurosis 
of  the  external  obliipie.  Two  points  art'  obviotisly  ol'  tlu 
greatest  importance.  The  lirst  is  the  presence  of  the  .xternal 
abdominal  ring,  and  the  second  that  the  atljaecnt  portion  of  the 
aponeurosis  forms  the  most  important  insertion  of  the  exteriuU 
oblique.  This  nuisde.  tlie  fibres  of  wliich  are  directed  down- 
wards and  inwards,  arises  from  the  lower  eight  ribs.  and.  though 
the  posterior  fibres  have  an  insertion  to  the  crest  of  the  ilium, 
the  greater  part  of  the  muscle  ends  in  the  aponeurosis,  the  only 
attachment  of  which  to  bone,  at  any  rate  Ik  Iow.  is  to  the  crest 
of  the  pubis  and,  through  l»oui.art  s  ligament,  to  the  |)ubie  spine. 
The  long  axis  of  the  muscle,  and  hence  the  line  of  most  «lirect  and 
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imwrrfiil  artion.  oxtcnils  fnim  about  tlic  seventh  rib  above  to 
this  bony  insertion  below.    Th<   external  abtiominal  rinff.* 
which  arehes  over  the  s|M  nn!itie  eonl  at  its  exit  Iroiii  the  iimuinal 
canal,  is  b(HnuU-<l  externally  i)y  I'oupart  s  lijriiineiit.  known  also 
as  the  outer  pillar,  or  ems.  and  internally  by  that  part  of  the 
ajjoneiirosis  attached  to  tlie  pnbie  erest  whieli  is  the  internal 
pillar,  or  erus  ;   it  is  thus  intimately  related  to  the  two  most 
important  bony  attachments,  and  must  l)e  regarded  itself  as 
part  of  the  insertion  of  the  external  oblique.    The  ring  is 
fjeneraily  di  seribed  as  "  somewhat  triangular  in  shape."  and 
us  the  base  ol'the  trian}f|e  is  formed  by  the  spine  and  the  erest  of 
the  pubis,  it  is  seen  that  it  has  ftnn  antl  definite  boundaries 
below,  and  to  the  inner  an<l  the  outer  side.    It  seems  to  me. 
however,  that  sudieient  attention  has  not  l)een  directed  to  the 
up|)er  boundary  or  apex  of  the  ring.    It  is  easy  to  satisfy  oneself 
that  the  upper  limit  c»f  the  rinjcr  is  not  an  angle  formed  by  the 
meeting  ol  the  two  |)illars.    .\ll  that  is  necessary  is  to  examine 
a  patient  with  a  hernia,  or.  indeed,  a  normal  iiidixidnal.  lying 
liown  on  a  couch,  by  invaginating  the  scrotum  and  sweej)ing  the 
finger  round  the  mai^in  of  the  ring.    Such  an  examination  will 
show  that  above  there  is  a  definite  rounded  margin,  atid  if  the 
e-\aniination  be  repeated  with  the  patient  in  the  erect  position 
it  will  be  found  that  this  margin  is  subject  to  very  considerable 
tension.    The  ring  is  not  an  open  gap.  but  is  closed  by  the  inter- 
cohnnnar  fascia  which  stretclies  between  the  two  |)illars  and 
gives  a  sheath  to  the  spermatic  cord  where  that  struchne  be- 
comes suiM-rficial.    Above  the  ring  scattered  transverse  bundles 
of  fibres  continue  to  connect  the  two  ])illars.  and  may  sometimes 
be  traced  as  high  as  the  level  of  the  anterior  superior  spine.  If 
the  u|)per  margin  of  the  ring  be  examined   is  can  easily  be  done 
at  o|K>rations  for  hernia,  it  will  be  found  that  there  is  always  a 
more  or  less  complicated  arrangement  of  fibres  to  strengthen 
this  important  spot.    Figs.  1  and       drawn  diagranunatically 
from  actual  rings,  show  a  typical  arrangement.    It  will  be  seen 
that,  in  addition  to  the  intercolumnar  fibres,  there  are  also  strong 
decussating  bands  passing  from  the  inner  pillar  to  the  lower  end 

•  ri.ilii.TnrM.  r.  -  Th.-  Kxt.  rnal  .Mxlon.inal  RiiiiraiHl  its  ImiiorUnce  in  the  Radical 
Cure  of  Inguinal  Hernia,  IlinpiUil  HtporU,  Vol.  U. 
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•  •r  l'mi|)iiit\  lif;aiiiciit.  ami  also  IVimi  the  ii|>|Kr  part  nf  l»(Mi|)arfs 
ii«nm<iit  to  the  lowtr  part  of  tin-  intrrnal  pillar.  Tluv  d.-- 
cuMtatinir  flbrrs  arr  always  iirrsoiit.  hut  tln  ir  strenjftli  iiiul  iikhIc 
of  nrmtippnunt  varies.  «oiiNi(|(.rahly.  OrraHinnally  they  arc 
symmetrical.  Imt  olten  one  hand  will  he  well-developed  and  the 
othtr  only  slightly  marked.  In  most  eases  they  are  of  niiicli 
Knatcr  iniiMirtaiipc  in  srciirinR  the  strennth  «.f  this  part  of  the 
rill};  than  the  intereohunnar  ni)res.  ami  they  are  also  resiMmHibh- 
for  the  ronmh'd  charueter  of  the  upper  niarL'in  of  the  rin-;. 
Inilred.  tht-ir  structure  is  so  .lefinite  and  their  iniportanee  so 
ureat.  that  this  upper  boundary  of  the  rinff  xeems  worthy  of 
a  .l<  fiiiit<-  name.  "  Intereohimnar  Li«ament  expresses  i>oth 
its  relation  and  fuuetion.  and  as  sneh  I  shall  r.  fcr  to  it  on 
any  subsequent  oeeasion.  In  an  npoiuurotie  struetinc.  the 
fihn  s  are  ehielly  «levelo|)ed  in  the  line  of  the  greatest  strain, 
and  henee.  in  I  he  aponeurosis  of  the  external  ol>li<|ne.  the  yeueral 
direetion  of  the  fihres  is  downwanis  and  inwards.  The  .ippear- 
aneeof  the  tleeussatinpr  fibres  at  the  upper  marKin  of  the  external 
riny:  can  only  mean  that  this  is  a  spot  whore  there  is  eonsiderablc 
tension,  and  that  the  fnnetion  of  the  intereolnmnar  lifjament 
is  to  strengthen  what  would  otherwise  he  a  weak  spot.  When 
the  external  oblicpie  eontraets  the  deeussutinR  fibres  of  the  liga- 
ment nnist  eonnteraet  any  tendency  to  split  up  the  aponeun.sis 
from  the  upper  nmrfrin  of  the  rinfj.  and.  in<lee(l.  it  w.ndd  seem 
«iuite  possible  that  tlie  effect  of  nmseular  eontraeti(,n  aetiuB 
upon  thenj  is  to  shRhtly  ajiproxiniatc  the  upper  parts  of  the 
pillars  of  the  riii};. 

From  the  ahove  considerations  wc  may  eonehide  that  the 
strength  of  the  inguinal  canal  depends  upon  the  normal  develop- 
ment and  the  free  and  uiiimpe<le<l  action  of  the  muscular  and 
aponeurotic  structmcs  which  enti  r  into  its  formation. 

It  will  now  he  necessary  to  discuss  the  nature  and  the  causes 
of  the  secondary  weakness  which,  wc  have  seen,  may  appear  in 
the  infriiinal  canal  as  the  result  of  the  presence  of  a  liernia.  We 
iiave  seen  that  the  healthy  in<;ninal  canal  is  oidy  a  potential 
space,  heiiifr  completely  occupied  by  normal  structures:  but 
when  a  hernia  is  present  this  is  no  longer  the  case,  for  abnormal 
structures,  the  sac  and  its  varying  contents,  also  occupy  the  canal. 
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Wlwn  "lu'f  tlio  sac  hax  bcconn'  <list«'n«h'il.  tlu*  toiuifiicy  is  lor 
tlu  licrnia  tn  iiKTt  iiM*  in  si/c  iiikI  tlnis  ahimrnial  prissiirt'.  which 
iiiav  hi-  coiitiiuiiMis  III'  inl(  riiiitti  hl.  and  is  varial>li>  in  aminint. 
wiii      cxerris«l  nii  the  strHotiiro*  which  bouml  the  inmiiiuU 
(tinnl.    ir  thf  hcniiit  ii|»|i(iirs  dnrini;  inlancy  or  cliiltlluMMl.  flic 
niirnial  ('i  vclnpini  nt  (il'thc  niuscniar  and  aponi  iimtic  stnicturcs 
will  1)1-  iniiM'dcil  :  lint  il"  it  (h  vi  iops  (hirinj.'  athilt  life,  nftor  the 
iiuiM'IcH  have  rcftchcti  their  full  development,  the  t<  luh  in  v  will 
l»c  for  thfsi-  stnictnrcs  ti>  iindcrKn  a  urcatcr  or  less  di<;r<f  ol 
atrophy.    thinnin>{.   or   tkl)roid   ehanKc    These   elianyes  are 
Henerally  sh)w  and  Knuliial.  but  in  ohl-stnndinfr  enM>s  tht-y  may 
become  very  niarkwl.    If  th«'  licrnia  i^  tn  atrd  by  operation  at 
an  earlv  sta<,'<'.  Itilorc  secondary  ehanycs  iinv*'  tx-conie  marked, 
it  is  reasonalde  to  hope,  in  y««ni>{er  patients  who  iiave  not  reaeh«-d 
lull  nnisenlar  jlevelopment,  that,  with  the  n«moval  of  the  cause 
of  the  we  akness,  the  muwles  may  recover  tlieir  t'nil  str<  n>;tli  anil 
tone.    In  nnisiMiiar  yonn"  adnits.  too.  provided  that  the  hernia 
is  tnated  at  an  early  stayi-.  lulore  any  niarkeil  secondary 
elianges  have  occurred,  it  may  be  confidently  expectwl  that  the 
imisdes  will  regain  their  power  and  I'nnetion  when  »'  sonree 
of  weakness  has  been  rcmove«i.    When,  however,  we  ..  .  dealinj; 
with  patients  of  middle  age  or  beyoml.  the  jiossibility  of  the 
complete  recovery  of  nniscular  pi>wer  ami  tone  becomes  less 
likely,  and.  indeed,  in  old-standinj.'  hernias  at  these  pe  riods  of 
life,  the  secondary  chaiiKcs  are  so  ^rcat.  and  recovery  of  nnisenlar 
power  is  so  unlikely,  that  we  must  rcRanl  the  inguinal  canal  as 
jicrmanently  and  irrctri"V'ibly  weakened. 

This  acipiired  wes  lects  all  strnetm-es.  lioth  nnisenlar 

and  fascial,  which  ta,  .f  in  the  stnictnre  of  the  canal.  The 
internal  ab<l«nninal  ring,  no  longer  a  potential  but  an  actual 
opening,  is  enlarged,  ami  tends  to  increase  downwards  in  the 
direction  of  least  resistance.  The  lower  .  .  t  of  the  internal 
obliipie,  instead  of  closely  encircling  the  spermatic  cord,  becomes 
strctchcjl  and  thinned  out  by  the  pressure  of  the  neck  tif  the 
distended  sac.  and.  in  late  stages,  is  merely  a  fascial  strnetnre 
in  which  rnn  a  number  of  lax  muscle  fibres.  The  conjoined 
tciuhin  also  undergoes  a  similar  change  ;  its  outer  edge  l)ect»mes 
thin  and  atrophied,  and  the  tendon  is  firm  and  resistant  only  to 
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the  iiiiu  r  siilr.  instead  of  lonnirii;  a  stnmK  |>i>Nt(  rii>r  wall  to  the 
Inwi  r  |mrt  ol'  tin-  iii){uiiml  caiiul.    Thv  e  xternal  rinu  also  enlarjjes 
by  groiiiial  Htrptrhinff  of  the  intem>hiniiiar  liKuineiit.  so  that 
there  tendx  t<.  he  Minie  Neparotion  of  the  piliarH.  ami  the 
aponenrosis  itself  heei.ines  thinned  and  wt  ik.Mcd.    Thus,  in 
t-ases  wlu  re  ii  hernia  has  l)»  en  present  I'lir  many  years,  especially 
If  it  in  «»f  large  sijse.  the  valvular  eharaeter  «if  the  euiml  may 
disa|)p(ar.  m.  that  the  enlnr«(d  external  rinK  may  b<«  nearly 
opposite  the  greatly  irien  ast-d  weak  portion  of  the  posterior  wall. 
There  may  then  he  a  ilireet  ^aji  in  the  nniseular  struetures  ol  the 
ah<iuntinal  wall  thnniirh  whieh  two.  or  even  three,  flnffent  ean 
be  intriMlneed.    I'nder  tlase  eirenmstanees.  when  the  most 
active  |M-ri<Ml  of  adult  life  has  passed,  and  the  nnisenlar  system 
anywhere  in  more  likely  tinleKenerati-  than  to  improve,  recovery 
of  the  nonnal  strcnf^th  ami  nieehanlNni  of  the  inffiiinal  eBnal  nniHt 
he  regarded  as  inipossihic ;  henee.  owing  to  the  secondary  or 
ac(iuire«l  weakness,  an  o|)eration  for  the  eur<-  of  the  hernia  is 
liable  to  l>e  follo.veil  by  a  reeurrence.    Simple  removal  of  the 
sac  alone  is  unlikely  to  he  successful,  ami  it  w»nil<l  appear  to  Ix? 
desirahU  to  adopt,  in  adilititm,  some  methiMl  of  streiif^hening 
the  in^fuinal  canal. 

The  presence  of  smmdnry  weakness  is  naturally  of  great 
importance  in  the  operative  treatment  of  hernia,  and  the  indica- 
tions lor  treating  it.  as  well  as  the  methods  to  he  adopted,  will 
have  to  be  further  considered  later  on.  Hciorc  operating  upon 
a  case  of  hernia  it  is  always  desirable  to  examine  the  affected 
side  for  the  presence  of  any  secondary  weakness,  and  to  gain 
some  knowledge  ol  its  character  and  extent.  This  may  he  done 
by  a  digital  examinati<m  of  the  external  ring  and  the  inguinal 
canal,  the  patient  lying  <lo\vn  up«»n  a  c«»uch.  The  apparently 
sound  side  shoidd  also  l)e  evainined.  and  the  struetures  here 
compared  with  those  on  the  sitlc  where  a  hernia  is  known  to  he 
present.  The  lower  part  of  the  scmtum  is  invaginated  hy  the 
fort  finiier.  which  is  passed  upwards  until  the  crest  of  the  pubis 
is  felt.  The  externa!  ring  will  he  felt  inunediatcly  above  the 
pubic  cri  st.  The  size  of  the  ring  is  then  cstiniatcd  hy  sweeping 
the  anger  round  its  margin,  wh-n  the  rounded  upper  border 
formed  by  the  intercolutnnar  ligament  is  also  noticed.  The 
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normal  ring  nhuttkl  ju»t  wlniit  tin-  tip  of  tlir  Inn  riiiy*  1.  11"  the 
ftngt-r  nui  !>«■  iiiiulf  to  tnivi  rsc  it  im<l  <  iilc  r  llir  i-anal.  tin  liii^  is 
rcrtiiiiily  fiiluryi-il ;  if  tlu-  tip  i»f  llii'  liiixi  i-  In-  prissi<l  hiu  kwiinls 
thmtif(li  the  rinff,  the  p«»nj(Mned  triid«m  will  Im-  frit ;  If  t  lie  riiiR 

is  sliylitly  »  iilar>{»«l.  tin-  thin  fiharp  <■(!«<■  «>r  this  sliiii-tuir  will  lir 
IVit:  wliilf.  if  till-  canal  is  scrii-isly  weakened,  the  lin«er  can  Ik- 
easily  made  to  ini|)inKe  upon  that  part  of  the  posterior  wall 
fominl  by  the  tranHvertallH  fwww.  As  has  already  Inen  pointed 
out.  In  %-ery  advanced  cases  it  may  he  possililc  In  intrixlnce  one 
or  two  finders  directly  thmujjh  the  stretched  out  canal  and 
palpate  the  ulMlominai  surfaee  of  the  pubis.  Hy  this  niethtNl  of 
examlnatiiHi  it  will  be  |MWHible.  in  most  eases,  t..  decide  whether 
simpK-  removal  of  the  sac  will  sn' . c  <>r  wiu  tlur  it  wdl  !)<■ 
desirable  to  adopt,  in  aiUlition.  st>nie  means  to  sin  nullu  n  the 
alMiominal  wall.  Souu'tinies.  on  thus  exaniininu  a  patient  with 
a  small  hernia,  or  where  the  swelling  as  only  rifently  appeared, 
considerable  e\  idi  nec  of  weakness  in  the  niiiseular  and  apo- 
neurotic structuces  may.  nevertheless,  he  junnd.  In  suc  h  eases 
it  may  be  ar^fued  that  the  weakness  found  eann«»t  have  apfn-ared 
since  the  hernia  Wtts  first  notieetl.  and  that  it  must  Iw  reKanied 
as  primary  weakness. 

Another,  anil  a  mori-  piohahle  e\plauutii>u.  can.  Iiowever.  be 
piven.  Aeeonlinpt  to  the  saccular  theory,  the  hernial  sae  has 
been  present  since  ini'aney.  and  this  abnormal  structmc.  which 
has  always  occupied  the  iujjuinal  canal,  may  have  interfered  with 
its  normal  development.  It  may  Ik  ol)jeete«l  that  this  stnieture 
consists  only  of  a  thin  peritoneal  sac.  ami  »jceupies  so  little  space 
that  it  could  scarcely  <;ive  rise  to  any  snilicient  or  midne  pressure 
on  surnumdiug  structures.  We  have  to  renuinber.  howiver, 
that  with  the  delicate  tissues  of  a  (level«)pinj»  child,  a  very  slight 
degree  of  pressure,  if  continmd  over  a  lon}»  period,  may  have  a 
very  yi"ive  effect  upon  the  development,  not  only  of  nnisenlar. 
but  als»>  of  btmy  structures.  Hesides  which  it  is  extremely 
pn»bablc  that,  though  there  may  liave  been  no  actual  hernia, 
the  sac  has  contained  a  varying  amount  of  peritoneal  lluid, 
which,  lliou'-li  nut  suiiiciint  to  ciuise  any  nolic;  alilt-  swellinf;, 
may,  nevertheless,  have  been  sutlieieut  to  have  interfered  with 
the  normal  development  of  the  canal. 
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Tlure  iirc  alsd  two  otiicr  cfuiscs  of  anniircd  woakness  which 
arc  of  great  iniportaiifi-.  lor  thiy  luivi-  a  very  important  biariii}? 
on  the  treatment  of  in<;uinal  hernia. 

Ac<mire(l  wiakiu  ss  may  Itt-  due  to  loiij;-etiiitiniu  (l  |>r(  ssurc  l)y 
a  truss.  Tlic  cricct  of  tliis  pressure  in  children  is  to  hiiidi  r  tlie 
normal  muscular  development  in  the  rejiion  pressed  upon.  and. 
in  adults,  tt)  lead  to  atrophy  of  the  nuiscle  fibres.  In  advanced 
cases,  both  in  children  and  adults,  there  may  he  lound.  on 
examination,  a  sol't  area  in  the  alxlominal  wall  in  the  region  of 
the  inguinal  canal  as  the  result  of  this  pressun  .  Such  nniscular 
wasting  is  iloubtless,  in  both  children  and  healthy  adults, 
capable  of  recovery  :  but.  on  the  other  hand,  it  may.  especially 
in  later  life,  have  an  adverse  elTeet  upon  the  resvdt  of  an  ojjera- 
tion.  This  s\iggi  sts  certain  practical  ndes  which  may  be  followe<l 
with  advantage  in  the  use  of  trusses. 

In  the  first  place,  after  the  first  ynw  of  life,  there  is  no  evidence 
that  a  truss  really  "  cures  a  hernia.  The  utmost  it  does  is  to 
keep  the  sac  einpty.  and  if  the  sac  be  kept  in  an  undistcndctl 
condition  for  some  months  or  years  the  relation  of  the  neck  of 
the  sac  anil  the  abdominal  cavity  may  become  so  altered. 
j)robably  in  part  »)wing  to  a  relative  diminution  in  size  of  the 
opening,  and  in  part  to  the  viscus  which  previously  descendcfl 
having  beeome  accustomed  to  some  other  |)art  of  the  abdominal 
cavity,  that  an  apparent  "  cure  "  nuiy  result.  The  sac.  however, 
remains,  and  theiv'  is  always  a  chance  of  the  hernia  reapi)earing 
later  in  life.  It  is  no  tmconmion  thing,  when  a  hernia  develops 
during  adidt  life,  to  yet  a  history  of  a  hernia  during  ehildho<Hl, 
which  had  been  "  cmid  "  after  wearing  a  truss.  Thus,  in 
children  and  young  adults,  a  hernia  should  always  be  trcatetl  by 
tipcration,  and  a  truss  should  only  be  employed  under  the 
following eireumstances  :  (1)  In  infants,  where  it  is  thought  that 
there  is  a  possibility  of  the  processus  vaginalis  ehtsing  if  the  filling 
of  the  sac  is  prevented  by  sonic  form  of  soft  india-rubber  truss. 
If,  however,  the  hernia  is  large,  if  it  becomes  irreducible,  or  if 
it  is  with  dillrculty  controlled  by  the  truss,  operative  treatment 
should  be  carried  out,  even  in  inlancy.  provided  the  general 
condition  of  the  child  is  satisfactory .  (2)  In  older  patients,  a 
truss  may  be  einployctl  as  a  tenii>orary  measure  if  the  general 
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luiiltli.  or  some  spiciul  cin-iimstaiiccs.  coiitiii-iiulicuti'  iiumt-diate 
operation.    (3)  A  tniss  should,  of  voursv.  be  used  if  the  patients 
or  the  parents  rdiise  openition.  or  if  tiu  ic  :irc  nny  pcniiaii.  nt 
eontraindieatioiis  to  opt  nitivc  treatnu  iit.    From  wliat  lias  Imtm 
saiti  al)ove  it  will  l»e  seen  that  one  of  tlie  eliief  safejinards  against 
the  recurrence  of  a  hernia  after  a  radical  cure  is  that  the  mus- 
cular st  met  ures  sliull  recover  their  power  and  tone.    As  a  truss 
may  hinder  this,  and  as  it  may  he  a  source  of  aetpiired  weakness, 
it  siiould  not  be  used  after  operation  in  those  cases  wher*-  there  is 
a  reasonable  prospect  of  the  success  of  the  o|)eration.    It  must 
be  remembered,  however,  in  many  of  those  eases  wlu  re  the 
acquired  weakmss  is  exeissive,  and  especially  whert'  the  hernia 
is  of  lon<j-standin<;.  or  of  larfje  si/.e.  or  oidy  partly  reducible,  and 
the  patient  past  the  luime  of  life,  that  the  object  of  the  operation 
may  be  rather  to  enable  the  patient  to  wear  a  truss  in  comfort 
than  to  obtain  a  true  radical  cure  of  t  lie  hernia.    Needless  to  say. 
in  such  cases  the  wearing  of  a  well-fitting  truss  is  part  of  the 
necessary  after-treatmei\t  of  the  operation. 

Injury  to  the  structures  bomidinjj  the  in<;uinid  canal  may  be 
a  cause  of  aetpiired  weakness,  ami.  as  such  injury  is  only  likely 
to  occur  during  operation,  and  must  have  an  important  bearing 
upon  the  ultimate  result,  this  matter  is  of  j-n  at  importance,  and 
calls  for  careful  eonsidersition.  That  trauma  applied  to  the 
abdominal  nuiseles  may  result  in  the  appearance  of  a  hernia  is 
well  known,  and  such  a  result  is  occasi(»nally  si  i  n  after  operations 
for  appendicitis  and  other  conditions,  especially  where  pus  is 
present  and  drainage  is  lu-cessary,  and  where  incisions  are 
required  in  the  lower  part  of  the  abdominal  wall. 

When  a  muscle  is  injured,  whether  by  division  or  laceration 
of  its  fibres,  repair  takes  place  by  the  formation  of  fil)r(.us  tissue  ; 
no  new  muscle  libres  are  developed.  In  order  to  a\oid  injury 
and  consequent  weakening  of  muscles  in  the  exposure  of  deep 
structures  during  operations,  the  incision  is  always  carried,  it 
possible,  between  imisck  s.  and.  if  this  cannot  be  done,  the  nmscle 
is  split  in  the  direction  of  its  fibres.  In  the  same  way,  when  an 
aponeurotic  structure  is  dividctl,  it  also  should  be  split  in  the 
direction  of  its  fi))res.  Otherwise  there  will  l)e  tension  on  the 
scar,  and  the  newly-formed  iibrous  tissue  will  be  liable  lo  slreteh. 
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These  principles  are  illuKtrntcKl  by  the  nieth<Mls  in  common  use 

lor  opciiini,'  ri :('  i'.l)(l< iiiicii  for  the  rcninviil  of  tlu'  ii|>])('n(li\.  In 
till-  ■■  };ri<tir<>n  "  iiu-ision.  tlu-  imiscUs  iirc  split  in  ihv  (lirtctioii 
of  their  fibres.  Jind  additional  stren^tli  is  <;iiined  by  the  fact  that 
the  fibres  of  tlic  split  niiiseles  nm  in  very  difrcrciit  directions 
In  tlie  incision  tliroM^li  the  reetns  slienth  tlie  nnisclc  is  (lisp|:icc<l. 
and.  alter  the  opcriition.  the  stienyth  of  the  abtloniinul  wall  is 
ensure«l  by  the  iminjured  nuisele  intervening  between  the  in- 
cisions in  the  anterior  and  posterior  layers  of  its  sheath.  If  a 
Tnnscic  is  divided  at  its  insertion,  whither  this  is  by  nniseular  or 
tcndinons  fU»rcs.  subsetpient  strctchinj;  and  wcakcninfj  are 
particularly  likely  to  ensue,  since  this  is  the  point  of  maximum 
tension  wiicn  the  nuiscle  contracts.  In  order  to  a|)ply  these 
principles  to  the  opirative  treatment  of  inguinal  hernia,  it  will 
be  necessary  first  t»<  consider  the  structure  and  anaton>y  of 
recurrent  hernias  anil  the  causes  of  the  failure  of  the  operation. 
This  snhjcet  scarcely  seems  to  have  received  the  attention  whidi 
its  importance  merits,  hnt  .Mr.  Hattic  read  a  most  interesting 
paper  on  this  subject  as  long  ago  as  H)08.*on  which  many  of  the 
I'ollowinji  remarks  arc  based.  Recmrint  lu  inias  fall  into  the 
two  l'ollowin<^  j.'ronps.  of  which  the  second  is  by  I'arthcmore  com- 
mon. In  the  first,  tlu  rc  is  a  sac  of  somewhat  similar  character 
to  that  of  the  original  hernia.  It  folli»ws  the  cenirse  of  the 
spermatic  cord.  proji'ctinj>'  I'rom  the  external  abdominal  ring,  or 
even  exti-ndinj;  down  towards  the  scrotum,  nnich  as  it  did  in  tiic 
original  hernia.  In  the  second  and  more  frinpicnt  group,  there 
is  chiefly  a  bulging  forwards  along  the  whole  length  of  the 
inguinal  canal.  Fmtlier  examination  shows  that  there  has  been 
a  s|)litting  uj)  of  the  aj)oncurosis  of  the  external  obliipie  from  the 
external  ring,  which  is  ilongatcd  anti  eidargcd,  so  that  the 
intcrcolumnar  ligament  can  scarcely  be  felt,  or  may  have 
com|)lete!y  disappeared.  In  addition,  the  whole  scar  h..s 
stretelicd  so  that  tlicre  is  a  geniTal  bulging  forwanls  of  all  layers 
from  the  peritoneum  tf>  the  skin.  This  condition  can  scarcely 
be  regarded  as  a  true  recurrence  of  the  original  hernia,  but  is 
rather  analogous  to  the  post-operative  ventral  hernias  which 

*  W.  H.  Bitttlf.  "  Kfriiirrmv  .iftir  tlir  0|irration  for  Hadicai  Cure  of  Ingninat 
Hernia,"  Law)!,  IWW,  V.il.  II.,  p.  UM. 
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(K«asionaUy  dcvelo|.  ulti-r  l:ii)iU(.l..iny.  and  is  -liu-.  d.Mihtlcss.  t<. 
tlic  same  cansc.  viz..  injury  to  tin-  al)dt)niinal  wall  in  the  vvaum 
»)f  tlif  incision.  Icadinf;  to  weakness  ami  subse(jnent  yieldiny;  of 
the  scar. 

A  third  variety  of  nenrrencc  may  he  distiniinislicd.  wliieli 
is  simpiv  a  eomhination  of  the  two  already  deserihed.  The 
explanation  ..f  the  first  form  of  recurrence  is  that  at  the  opera- 
tion the  sac  was  not  completely  removed,  so  that  a  small  poneh 
rcmaincfl.  allowing  some  al.d<.miiial  stnietmc  still  to  pass  into 
or  through  the  internal  abdominal  ring.     Mr.   Hattle  also 
sugfjests.  as  explanations  of  this  form  of  recurrence,  that  cither, 
owing  to  laceration  of  the  neck  of  the  sac.  the  peritoneal  cavity 
was  not  closed  at  the  operation,  or  that.  owin«  to  stiaininj;.  such 
as  occurs  in  post-ana  sthetie  vomitin  ..  i  ">e  liuature  m.iy  have  Ix-en 
displaced.    If  these  suppositions  are  true,  the  contents  will 
escape  throuph  a  rent  in  the  peritoncmn  into  the  inmiinal  e^in.il. 
and  the  recurrent  sac  will  be  of  adventitious  orifiiii.    The  lesson 
to  be  learnt  from  this  form  of  recurrence  is  th:-»  the  sjic  must  be 
completely  renu.ved,  so  that  there  is  no  pouch  or  .Upressi..n  ol 
the  peritoneum,  and  that  the  liyature  must  he  securely  tied  after 
transfixion  at  a  sniliciently  high  level. 

If  a  recurrent  hernia  of  the  second  tv  p.  be  operated  iipon.  an 
examination  of  the  jiarts  will  confirm  the  view  that  there  is  a 
giving  of  the  sear,  and  that  the  heriiia  is  essentially  traumatic. 
Much  scar  tissue  will  be  found,  and  the  various  nmscular  and 
aponeurotic  structures  are  inseparably  matted  together.  The 
scar  tissue  is  very  lax.  and  much  of  it  will  have  to  be  .  x<  is,  <l 
before  it  is  possil)Ie  to  brino  Hie  various  layers  of  the  abdominal 
wall  together.    The  operation  most  eominoidy  i)erforme«l  for 
inguinal  hernia  is  Bassini's,  or  sonic  m.Mlification  of  this.  In 
this  operation,  in  onlir  t..  ensure  eomi)lete  removal  of  the  sae, 
the  inguinal  canal  is  opene.l  m|)  by  incising  the  external  ..bli.pie 
ap.)neurosis  from  the  external  ring  to  where  it  covers  .ner  the 
internal  ring.    In  doing  this  the  ilecussating  ftbr-s  of  the  intcr- 
cohnnnar  ligament  are  divi.le.l.    I  have  .n.l.avoured  to  show 
the  importance  of  this  ligament,  and  also  that  it.  as  well  as  the 
lateral  bountlaries  of  the  external  ring,  arc  an  extremely  im- 
portant part  of  the  insertion  of  the  external  oblique.    It  is  true 


i8  Inijuinal  Hernia 

tliat,  altrr  tlic  rt  iuoviil  ol  tlu-  sac,  the  aponeurosis  is  sutuml  and 
the  ring  reconstnicteil  s«i  that  it  is  redueed  to  about  tho  imrinal 
size.    No  siituriii<;.  however,  eaii  these  fibres  tofjether  so 

tliat  tluy  sliull  unite  and  lorni  as  strong  a  struetui  ■  as  the 
tiriginal  UKainent.  The  result  is  that  when  the  externa!  obliciue 
liegins  to  act  the  meeli:  ism  whieh  draws  the  pillars  of  tlie  ring 
together  has  been  dest  i . .\ cd.  ami  is  represented  only  by  some 
soft  newly  fonue<l  sear  tissue  at  the  upper  border  of  the  new  and 
artificial  external  ring.  It  is  easy  to  understand  how.  as  the 
result  of  strain,  the  pillars  of  the  rinj;  may  separate  and  the  sear 
tissue  repairing'  the  iiieisioii  in  the  ixternal  obliipu'  nuiy  streteii. 
leading  on  eventually  to  the  eondition  found  in  the  second  type 
«)f  recurrent  hernia. 

An  essential  )iart  of  Hassini"s  operation  is  an  attempt  to 
stren<>then  the  inuuinal  eanal.  based  upon  the  assumption  that 
weakness  of  this  structure  was  the  priniary  cause  of  the  hernia. 
The  metl«Ml  adopted  is  to  suture  the  o»iter  free  border  of  the 
conjoined  tendiMi  to  I'onparfs  liy;anient.  thus  inereasinj.  the  area 
of  the  posterior  wall  formed  by  the  former  structure,  and 
diminishing  the  size  of  the  internal  ring.  Certainly,  if.  at  the 
dose  of  the  operation,  the  posterior  wall  of  the  canal  be  examined 
with  the  hnuer.  it  feels  niueli  firmer  and  more  resistant  than  it 
did  before,  but  the  amoimt  of  permanent  good  is  open  to  doubt. 
There  is  a  gcMwl  deal  of  tensi<»n  on  the  stitches,  ami  it  is  pn>bablc 
that  in  many  cases  they  quickly  cut  through.  In  any  case,  the 
conjoined  tendon  is  mainly  a  nmseular  structure,  and.  as  the 
result  of  the  lacer  lion  and  strangulation  of  its  fibres  by  the 
sutures,  the  eventual  a<ldition  to  the  posterior  wall  of  the  eanal 
will  be  a  thin  layer  of  sear  tissue  whieh  is  liable  to  give  and  bulge 
when  again  subjected  to  strain.  Now  wc  have  seen  that  the 
strength  of  the  inguinal  canal  deiu  iids  uixm  the  normal  and  free 
aeti«»n  of  the  nuiscles  whieh  take  part  in  its  formation.  Hence 
wc  may  infer  that,  in  ehildn  n  in  whom  the  muscles  have  not 
reached  their  full  ticvclopmcnt.  and  in  adults  with  goo<l  nuiscular 
development  ami  no  marked  see«mdary  weakness,  these  atte?npts 
to  strengthen  the  eanal  arc  not  necessary.  an<l  that  the  lac(  ration 
and  interit  t'etier  with  the  fuli-'tions  of  !li<-  muscles  is  more  likely 
to  be  huriuful  than  benefit  ial.    The  case  is  dilTcrent  in  patients 
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with  hernia  of  hmg  duration  amJ  grt-at  st  tHHuhiry  wiakm  ss.  iin.l 
in  old.T  patiints  whosf  imisclcs  air  pcrmiinrntly  stivt dud  iiii.i 
w.:ik(iu(l.  ll<r<'  nuv  IVils  that  tiu-iv  is  no  possihihty  of  the 
nniscUs  rcfraininfi  tlu  ir  normal  power  ami  nuu-tion.  Owjnjr  t(» 
the-  lax  ami  thinne<l-out  conjoinetl  tcnih.n.  tlu  t.nsioi.  on  tin- 
stitches  will  he  less,  and  while  it  is  unlikely  that  the  additional 
injurs  will  appreeiahly  increase  the  nuiseular  weakness  already 
present,  it  is  i)ossible  that  benefit  may  aeerue  In.ni  the  a.hUtional 
filirous  sjipport  to  the  posterior  wall  of  the  eanal. 

Mr.  MattK.  in  the  paper  (pn.ted  above,  discusses  the  eauses 
of  reeiurenee.    Supi-ination  is  eonnnonly  re>rar«le«l  as  responsible 
for  many  cases  of  recurrence,  but  Mr.  Battle  IVnind.  in  107 
cases  of  recurrent  hernia  whieh  he  e.,lle,.te.l.  that  there  ha.l  I.eeu 
suppuration    in   oidy   twenty-two.    rmh.ubtedly    the  hernia 
reup|)ears  in  s„n.e  eases,  whieh  have  become  infeete<l  «lurin>; 
operation,  biit  in  numy  recurrent  hernias  the  woun»l  heale«l  by 
prin.arv   uni.m   at    the  original   ..peration.    Suppuration,  in- 
jn<lieious  al  ter-treatnient.  post-antesthetie  bronehitis  an.l  vonnt- 
ma  niav  be  contributory  causis  of  failure,  but  the  chief  causes 
of'^ recurrence  of  hernia  after  .»p»ration  an  :   (1)  Iiienniplete 
reu...val  of  the  sae  :   (•-')  the  existeuee  of  an  advanced  condition 
of  seeondai  v  or  aeipiircd  weakness,  often  in  an  i  lderly  patient, 
or  in  nn(  n..t  particularly  suitable  for  operation  :  (ti)  traunm,  or 
faulty  technique.  <lurin<;  tlu'  operation. 

It  "is  s-cnerally  atrrced.  if  an  operation  tor  the  radical  cure 
of  hernia  is  a  failure,  that  the  recurrence  will  api)ei;r  within  a 
few  months  of  the  operation.  Mr.  Battle  found  that  us  many 
as  83  per  cent,  of  recurrences  were  notice<l  within  twelve  months. 
Coley*  k:  -s  statistics  to  prove  that  patients  very  rarely  nvl 

*  •'  The  Ues.ilts  ..f  1,(KH.  0|K-mtiM„s  for  the  Kailual  Cnre      Inmii.Ml  ,.ncl  Ke  lal 

Hernia  ,H-rfnr.ne,l  iH-tw,.,,  Ism  an.M;K.2.-  hy  W.  H.  C  .  y,        -  H,''','  '■ 

•liine.  1  H.:t.     Dr.  Cnlc.v  wnt.-:    •  In  f-nier  1  have  >tate.l  that  hv    ■  ■ 

Xte-t  ,„.,,„„,,„„  uf  n  lMiw.  within  the  fii-t  year  after  ..iK-rat......  ami  tlmt 

fnnt  V,  , hl-n'  wth,,.  'he        >,x  ,„o,„hs.     This  opinion  was  «7  -^^^^^^^^^ 

of  .ill.-.  eaM.s  of  r,.la,>.s...l  hernia  ohserve.1  in  the  ont-.loor  .h  partn.-  nt  of  ' 
th..  Unptur.-.!  an.l  (VipphMl.  ami  n,K.rate.l  n,H.n  hy  ^'"'''''r  '"r' ,T  „"  T,  l-  t  e 
cane-  showe.!  that  8.5        e.-«t.  of  n.h,|.ses  oeetn,.  ,!  «,th,„  the  l,r>   >ea    ••>'  ^  '  ' ' 
o,K-mfi«n.an.l  that      in-r  eent .  oeenrre.l  with,,,  the  lost  >,s  ,„o„th.      I      y .  , 
made  a  xtnclv  of  111.",  n.  w  ea,es  of  >eh.pse  oh>e,  ve<l  smee  the  pie\io,i>  .latisli.s  u.  r. 
ZT.uV.l     Th,,  M.,ie.  .how.  that  J-:i>  eaM.s  the  interval  Uw-nn  n,K.nit.„n  ami 

«t  nnknown.  h  aving  l.T..  ea,..  a.  a  hasi.  of  eaU  u  ati.m.    It  w««  fu«„^  .Ijat 
or  it;  pe,  eent..  ri.|apse,i  within  the  first  »ix  months,  and  III,  ot  8t»  ]wr  cent.,  w.thm 
the  hr!<t  year  after  o(>eration." 
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ri-cum-nccs  after  one  year ;  over  DO  per  cent.  t)f  the  rcIapHcs 
appear  in  the  first  twelve  months  after  <n>eration.  This  i-arly 
(h  vclopnunt  of  tlic  recurrence  is  what  one  would  txpeet  if 
ineoiuplete  removal  of  the  sac  and  trauma  arc  regarded  as  the 
chief  causes.  If  it  were  due  to  the  formation  of  a  new  sac  and 
tlu-  gradual  opening  up  of  the  inguinal  eaiinl  in  the  way  an 

accpiired  ""  hernia  was  I'onnerly  supposed  to  develop,  one 
would  expect  a  uuu'li  slower  i»rocess.  and  the  nuijority  of  recur- 
rences might  be  expected  to  appear  at  a  much  later  date  than 
twelve  months  alter  the  o|)erati(>n. 

The  practical  bearings  of  the  saccular  theory,  and  the  con- 
siderations which  arise  fr«»m  it  on  the  operative  treatment  of 
hernia,  may  be  sunmictl  up  as  follows  : 

(1 )  The  essential  cause  of  in<«uinal  hernia  is  the  prcseiici'  ol  the 
congeni^^al  sac.  There  is  no  i)rinmry  .weakness  of  the  abdoniiiud 
wall  which  causes  the  hernia  to  app<.'ar. 

(2)  Hence,  to  ciu-e  the  hernia,  it  is  essential  to  completely 
remove  the  sac.  As  there  is  no  primary  weakness,  there  is  no 
need  to  attempt  to  strengthen  the  inguinal  caiud. 

(8)  The  t)perati<m  should  be  carried  out  as  s«Kin  after  the 
appearance  of  th»  hernia  as  pi)ssiblc,  before  the  development  of 
any  secondary  weakness. 

(  I)  In  cases  where  thc-re  is  advanced  and  irrecoverable 
secondary  weakness  the  sac  sh«ndd  be  completely  removed 
and  an  attempt  made  to  streiiytiicii  the  ing\iinal  canal. 

(.))  The  operation  should,  in  all  cases,  be  carricl  out  with  the 
least  possible  damage  to  the  structures  entering  into  the  forma- 
tion of  the  inguinal  canal. 

(6)  The  external  abdominal  ring,  since  it  is  an  important 
insertion  of  the  external  oblitpic.  should  not  be  divided,  unless 
for  some  reascm  this  is  absolutely  necessary  for  the  satisfactory 
|>erf(»rmance  of  the  operation. 


CHAPTER  II. 


The  Opkhativb  Trbatmext  of  Ixju  ixai.  Hkhxia. 

TiiK  opcmti.m  which  will  he  described  in  the  followinff  pages 
attempts  to  carry  out  the  prineipKs  stated  at  the  .  l.-sc  ..r  tlu- 
last  elmptcr.    The  <.iHiati<.n  in  eliildren  and  yoinij;  aihdts. 
where  there  is  little  or  no  seeon(hiry  weakness,  will  he  first 
described,  and.  subsequently,  a  m.Mliftcation  which  enables  the 
conjoined  tendon  to  he  sutured  to  Poupaifs  lijranunt.  as  in 
Hassini's  .),)eration.  which  is  employed  in  older  patients  and  those 
where  well -marked  sieondary  weakness  is  present.    The  prin- 
eiple  of  the  methcnl  is  that  the  sac  is  approached  Iron,  above, 
innncdiatclv  lulow  the  internal   abdominal   rinj;.   instead  ..f 
,livi<lin.r  the  external  rinji.  slitting  up  the  external  ol.li.jue.  and 
opening  up  the  inguinal  canal,  as  is  usually  d.me.  (;enerally 
speaking,  this  particular  .>peration  is  applicable  between  the 
aocs  or  lour  an.l  tliirtv  vears.  but  each  case  nu.st  be  treated  on 
its  nurits.    Kspeeiully  important  is  the  examinati<m  for  the 
pn  senee  and  extent  of  any  secondary  weakness  in  the  manner 
which  has  already  »)een  described.    In  infants  and  young 
children  the  ing.iinal  canal  is  s.,  shoit.  and  the  interiml  ami 
external  abdon.iiuil  rings  are  so  nearly  oi.p..site  .me  another 
that  it  is  possible  to  satisfactorily  remove  the  sac  by  Ireemg  and 
isolating  it  after  it  has  emerged  from  the  external  ring,  an.l  then 
drawin.'  it  down  and  ligaturing  it  as  high  as  possible.    In  older 
ehil.lren  an.l  ad.dts  the  canal  is  L.nger.  ami  if  this  procetlure 
were  ad.)ptcd  there  would  almost  certainly  be  left  a  fmmel- 
shaped  pro.i.  cti..n  ..f  i)erit..nenm  through  tlu-  interna,  ring  which 
woul.l  |u-..i)al)lv  lea.l  to  a  recurrence  of  the  hernia. 

I  fust  emp"l..ved  the  metho«l  of  e,mipletely  removing  the 
hernial  sac  through  an  incision  thnmgh  the  external  ..bli.^ue  m 
the  re<n..n  ..f  the  internal  ring  alx.ut  eight  years  ago.  At  first. 
1  ..peratetl  in  this  way  iu  children,  Init  liave  since  use.l  it  more 
an.l  more  in  adults,  until  at  the  present  time,  except  where 
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special  indications  \wmi  to  the  advisability  of  some  other 
methcNi.  I  use  it.  or  a  nuKtifiration  which  will  also  he  described, 

as  a  routine  nu  tlidd  in  all  cases.  The  <  ndit  of  first  sn^rjiestin^; 
the  desirability  of  upproaeliin};  tlie  lu  riiia  in  this  way  beliin};s,  I 
believe,  to  Mr.  G.  L.  Chiene.  M-ho.  after  I  had  reod  a  paper  on 
■"The  Hadieal  Cure  i>('  Injjiiiniil  Hernia  in  Chllihc  n  Ixl'ore  the 
Hoyal  Society  <>!'  Medicine.  Section  for  the  Study  ol'  Disease  in 
(  liildrcn.*  in  U»12,  drew  my  attention  to  a  paper  ol'  his  which 
I  had  not  previously  seen.  In  this  paper  f  Mr.  Chiene  odv«>cates 
ligatnrc  of  the  neck  of  the  sac  immediately  I)elow  the  internal 
rin<;  witliont  opening  uj)  the  ingninal  canal.  He  puts  forward 
the  three  following  principles:  (1)  That  for  practical  surgical 
purposes  all  oblique  inf^uinal  hernias  are  primarily  due  to  tltc 
prcsenc'c  of  the  congenital  sac.  ('J)  In  young  adults,  the  valvular 
acti<m  of  the  ntuseles  guarding  the  internal  abdominal  ring 
will  be  regained  if  the  cause  of  the  dilatation  of  the  canal 
be  ren)ove«l.  (8)  If  the  neck  of  the  sac  be  cllieicntly  dealt 
with,  it  is  i|uite  unnecessary  to  interfere  with  the  remaining 
portion  in  the  inguinal  canal  or  the  scrotum.  While  thoroughly 
in  agreement  with  the  first  two  of  Mr.  Chienc's  |)ropositions.  I 
am  (piite  imable  to  accept  the  third.  To  leave  any  part  of  the 
sa<'  behind  in  the  inguinal  canal  would  only  be  to  leave  an 
abnormal  anil  useless  structure,  which  might  become  distended 
with  fluid  and.  in  any  ease,  might  interfere  with  the  muscles 
regaining  their  normal  acti<m.  or  actually  be  tiie  e;iuse  of  in- 
creased secondary  weakness.  I  can  only  rej>eat  that  I  ngard 
e»miplete  removal  of  the  sac  as  the  nn)st  essential  part  of  the 
operation. 

The  Operation. 

For  convenience  in  description,  it  will  be  assinned  that  the 
patient  is  a  young  adult  aged  about  twenty  :  that  the  hernia  is 
on  the  right  side  ;  that  the  sac  is  not  continuous  with  the  tunica 
vaginalis,  and  that  there  is  no  ai)precial)Ie  secondary  weakness. 
In  a  younger  patient  the  operation  will  be  similar,  but  the 
incisicms  will  be  shorter,  and  the  structures  involved  will  be 

*  I'hilij)  Turner,  "  Tho  Kadical  Cure  of  Infiiiinal  Hernia  in  Cliildrrn,""  Proc.  Roy. 
Snr.  Mid..  Vn-l.  Vol.  V..  Scrtion  fur  Stii<ly  of  Disease  in  Cliililrcn,  p.  133. 

t  <!.  L.  Chiene,  ■■  I'reliniinarv  Note  on  ii  Sinipli'  (  )|h  iiition  for  I'ncomiilicatpd  Hernia 
in  Younp  Adults,  "  lirit.  M,d.  Jom»..  IWIT,  Vol.  II.,  p.  l.lSlt. 
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smaller  ami  n.on-  ilcliratc.   The  »iKTatioti  may  \n-  .l.  si  rilMHl  in 

„)  /VW/mu*."/  /V,y.<n-///o„.-  This  Willi...  on  »l,.-  usual  Iuh-v 
.UToniin,'  to  tlu.  practice  of  tin-  surp.-on.  For  tin  i In .  .v..r. 
I  have  ahvays  us.-.l  a  soluti-.n  of  •>  ,..  v  ...  nt .  a.  ..  m  nu  t  >  ■ 

latcl  spirit  for  sterilising  tlu-  sk.n.  an.l  lu.v.-  I..un.l 


Fi.i.  3. 


it  .nrLctlv  satisfactory.  One  imp.rtant  advantage  that  .t 
has  over  tincture  ..f  i.Hline  is  ti.at  it  is  Uss  irritat.nf;  t..  tlu- 
s..nsitiv..  skin  ..r  tlu.  s,.n.tu,M.  Ti.is  is  of  special  uup..rtanc.-  .n 
ohil.hvn.  wi...  a.v  apt  t..  ,.ut  tluir  i.an.ls  umler  the  stenle  pad 
after  preparati..n  l.y  the  i-nlinc  mcth.Hl  and  scratch  to  relieve 

the  irritati.Hi.  .    i  .. 

Thr  Sl,l„  Incislo,,  (Fij;.  »)•  This  is  ut  a  sh){l.tly  iu-l>e. 
level,  and.  hence,  lurther  fron.  the  groin  than  in  Ba.sun  s 
op-ration.   The  incisi.m  is  about  three  inches  in  length,  and  rtms 
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imnilivl  tn  mill  >.li};ht|y  nUoYv  l>iiii|>art's  li};aiiirnt,  fniiing  liolnw, 
just  iiIm.v(  tilt  spine  of  tlu-  \nt\»%.  Skin  niui  rasrin*  art"  rlranly 
(lividiil  <lci\Mi  to  lh(  ;i|Miiu  Mi<(sis  nf  the  cxfiTiiiil  < (hlii |tic.  care 
Ill-ill),'  tiiktii  iiul  t(i  ini-isc  the  liitltr  stiiictiiir  at  tliis  stajje. 
Wlic'ii  any  (lividod  vrssds  htwv  Imth  himiuhiI  thi*  Hiiiicrflrial 
striictiins  an-  Hissrctid  hack,  sn  as  to  <:ivc  a  j,'<mkI  view  ol' 
tlu-  aiMincunMiis  uiid  of  I'oiipart's  li}{nuicnt.    The  external 


I. 


al)(loiniiial  rin<j  is  not  liilly  txposid,  tlioii;;li  its  ii|)p(r  margin 
should  he  identified  at  the  h)wer  angle  of  the  wiuind.  and  its  size 
anil  general  eondition  investigate<t  l>y  inspection  ami  by  digital 
examination. 

(8)  Incisinii  till  I'hlnnal  Oliliqitf  {V\g.  4).  -  If  the  ajxauiirosis 
l)e  exaniineil  the  general  direction  of  its  fibres  will  be  found  to 
follow  tlic  lonu  axis 'ii  tlu-  skin  \v(nuid.  tliongh  the  intereolunuiar 
iihris  will  l)f  sct  n  and  also  tlie  interlacing  fibres  of  the  inter- 
eohimnar  ligament.    The  aponeurosis  is  not  of  unil'onn  thick- 
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ncss.  niul  one  nr  more  imm>w  thinner  nnw*.  iMtween  stronu 
l.int.lUs  of  l.myitiKlini.l  lil>ns.  will  ii.  ally  alw:i>-<  !•<  l-'iiiul  inst 
ul».v.'  l'...i|.,irfs  liyiiin.  Ml  t..  llir  outer  side  ol'  tli»'  .M.  iiml  liiiK- 
An  ineisioii.  Ii..im  ti.in  MUiii  lt  is  of  tin  ineh  tiM.ne  ineh  in  lentfth. 
HhiHihl  Im-  nmile  in  the  ilireetion  of  II..   I..h>ri»ii.liniil  lil>irs. 
e<.iimuiieiiijr  al.uiit   a   liiif:.  t"s  l.na.lth  aL-.v.-   tli.    .•.  ntir  of 
l'<.u|>ait  s  liuaineiit.  tuul  extemliiiK  .lowiiwaids  ami  inwar.is  in 
tlu-  .liirelion  of  the  external  rinu.    A  lhinn««l  imrt  of  the 
BiMMienwHiis  HhfMiki  Im-  el...s.  n  I-t  IIh  in.  isinn.  if  pos-iLI.'.  mii.I. 
in  any  <asc.  tlic  apnu.  ninsis  sIh.iiI.I  !><•  split  in  the  <lii»eti..ii  of 
its  lihres.  iin.l  e.iic  should  he  tjikeii  to  avoid  division  of  im- 
INtrtant  hnwlh-s  of  int<  re<»hnnnnr  or  ohlique  fibres.    The  lower 
end  of  the  ineisioii  in  tlu  apoiu  urmis  will  end  alxMit  half  an  ineh 
Irom  the  inaiMri"  ot'tl.c  cxtiriial  riny. 

(H  Ktposiirr  of  Ih  Si>nmtillr  I'tml.    If  the  niaryins  of  the 
incision  in  the  external  oblique  Im-  Ih-UI  apart,  the  fibr«-s  of  th<- 
intenml  oblique  will  Im-  s,in  eiirvini;  IVom  Ponpaifs  liirainciit. 
<|o\vn\vaids  and  inwards,  to  join  the  eoiijoimd  tendon.  Hy 
means  ol  a  Idiint  disseetor  the  upiuienrosis  is  separate*!  fron» 
the  internal  oblique  below  as  far  us  the  .  \t(  rnal  riiij:.  outwards 
as  far  as  I'oupart's  lijrainciit.  and  also  to  tlx  iniK  r  sid.  ol  tlic 
ineision  :   there  is  no  need  to  separate  tlusf  stnietur<s  in  an 
upward  direetion.    The  lower  border  of  the  intenuil  oblitpie. 
just  above  the  external  ring,  will  thus  he  hrouuht  into  view. 
A  small  h«M)k-sliai)cd  retractor  is  luxt  intro<lue((l  thnainh  the 
ineision  in  the  apom  urosis.  and.  with  its  help,  llu'  lower  border 
of  the  muscle  is  stron},dy  retracted  by  an  assistant  towards  the 
upper  end  of  the  wound  (Fi«.  •>).    11  a  suitable  r.  tractor  is  not 
to  hand,  a  small  ancnrysm  luc.llt  can  be  i  inploye.l  quite  satis- 
laetorily  lor  this  purpose.    When  the  internal  obli.pie  is  re- 
tracteil  the  repion  of  the  internal  ring  is  exposed,  ami  the 
crenmster  can  !)<•  seen  extendiny  down   from   tlic  retracted 
muscle  and  eovcrii.jr  the  spermatic  cord.    A  woril  of  warning  is 
neeessarv  at  this  stage  of  the  oiuratioii.    If  the  luM.k  of  the 
retract(»r  be  made  to  press  t<K»  deeply,  aiul  if  it  be  not  introduced 
(piite  in  tlx-  !.>ny  :i\is  ol'  the  iuu-uinal  canal,  the  spermatic  cord 
itself     ,ay  be  displaced  inwards,  pu/./.ling  the  operator,  and 
leading  to  an  unnecessary  delay,  ami  probably  laceration  of  the 
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niiiMcio,  while  it  is  smitflit  for.   This  is  ipiitr  nisily  aviwiwi,  and 

IH.  iiiilccd.  unlike  ly  tn  ncciir  il  iiiilx  t  lie  |ii>ssil>ility  of  thi>  dlNplare- 
inciit  1)1'  the  riirti  lie  ItniiK  in  miiiil.  Willi  :i  piiir  hI'  Inutlird 
tlisst'ctiii^  loicciis  ami  :t  lilnn:  disst  t  ti»r.  tlu'  <>|n  niim-  now  ttars 
thnHi|;h  the  cmiiftstcr.  thus  hriiiyiiiK  view  th**  N|M>nnatie 
cord  enclosed  in  the  inlinidilinliromi  fasein  jmt  below  the 
iiiti-riml  alMluininal  m\u  (Fi^.  H). 


I'l.;. 


(ii)  Imlofion  of  tin  SpmiKillv  Co/v/.  —Tiie  liisciai  sheatli  en- 
elosing  the  s|>erniatie  e«)r<l  and  the  licrnial  sae  is  then  seized  by 
disseeting  forecps  iind  dnnvn  Imwanls  into  tlie  wound.  Tlic 
crerniister  is  peeled  olT  it.  iit  liist  in  ii  longitudinal  direction  and 
then  transversely  (Fi<;.  7).  ,\s  the  cord  is  {rradually  freed  it  is 
drawn,  ijy  traetimi  on  the  <lisseetinf»  forecps.  more  and  more 
tliroufili  the  incision  in  the  apont  iirosis  until  at  last  it  is  com- 
))letely  freed  hehind.  when  it  max  he  picvented  from  siipjiinu 
i)ack  into  the  in<>:uinal  canal  iiy  passino  a  pair  of  Spencer- Wells" 
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r.iiw,w  iM'hiiHl  it.    WlM-n  thU  has  In^n  ihmv  n-tmctMMi  of  tin 

inttTiml  ..Mi.nic  is  im  l..ii«<  r  n.  r.  ssan  .  Tlu  oiliiv  iMiUU|.ulii 
tioii  sliu.il.l  Im  num. I  "lit  as  ntly  as  |H.ssil.lr.  Tlir  s|H  niiati»- 
coni  cnntunis  lli.-  n.  rv.  supply  o{  \hv  UsMv.  »n«i  iiny  Hwlm- 
tmrtion  nmy  Imvi-  an  cHcTt  »n  tlu-  r.  s|.iiii»i..M  an.l  pulse  in  this, 
as  «.ll  as  in  nflMr..p.  rations  fur  luniia.  I T  t  lir  siiruruM  is  carHul 
iiiul  tlu-  uimsllu  tist  vviiti  lilul,  no  Imin.  will  icsnit  to  the  piiti.  nl. 


sn/tMAT/c  com 

COVERED  BY 


Fl.:.  li. 

This  stapc  of  the  operation  prcsi  iits  no  diilicnltics.  and  rai)i(lly 
and  easily  accomplished. 

(6)  Separation  and  Isolation  <>flhr  Sar.  Thv  lascial  <<.v(rins 
of  the  conl  is  now  ..pcncd  in  a  ioMjiitiidinal  dinetion  l»y  forceps 
and  blunt  dissector.  This  l)rin>,'s  plainly  into  view  the  vessels 
of  the  spermatic  cord,  and,  as  there  should  he  no  injur>  u,  the 
veins  and  hence  no  blecdinj;,  tlu'  white  niar^Mii  ol  li  sa.  is 
generally  s(  en  at  onee.  and  is  seeiued  hy  a  pair  of  Spencer- Wells 
forceps  (Kijr.  8).    The  lon-jitudinal  openint;  in  the  fascial  sheath 
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must  he  »>f  suflicicnt  length,  say.  tliree-(|uarters  of  an  ineh.  more 
of  the  conJ  heing  drawn  out  into  the  uound  if  neeessarv.  At 
tliis  sliiirc  (iC  tile  (ij)ci-:itic>ii  CMrc  must  l)c  taken  not  to  lacerate  the 
sac  itself,  under  the  impression  that  it  is  only  a  fascial  layer- 
This  is  liHr<ll>  likdy  to  jx-cur  in  the  type  of  a«lult  patient  we  are 
at  present  considering,  as  the  sae  will  |)roiial)ly  he  a  fairly  strong, 
firm  an«l  di-finite  stnicture.    Occasionally,  liowever,  in  adults. 


Vi,..  -.. 


and  not  ii.lVe(inently  in  children,  the  sac  may  l)c  an  extremely 
thin  and  delicate  structure.  I'nder  these  ciremnstanees  tlu' 
edge  may  he  transparent  and  indistinct,  and  it  may  then  be 
accidentally  opened.  This  may  he  recognised  by  the  smiH)th. 
sliiny  ap|)earanee  of  the  inner  serous  Iinini>  of  the  sae.  and 
probably  also  by  the  escape  of  a  little  clear  fluid.  In  doubtful 
cases.  t(H>.  a  probe  may  be  passed  through  the  opening  into  the 
|)eritoneal  cavity,  and  also  along  the  distal  j)art  of  the  sae 
towartis  the  scrotum.     Should  this  accident  happen  the  margins 
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i.f  thv  rvnt  should  be  srcnred  by  a  pair  of  S|M  iM'or-\Vt  lls'  Ion  .  i is. 
l»n)VuU'(l  tliat  it  be  ncofiiiiscd  at  om-c  opciiiii},'  ol'Hw  sac  at  lliis 
stii;.'<'  i>  lint  likely  t..  l.ad  In  serious  ditlieulties.  hut  if  it  sli..id<l 
vsi^  ii-  uotiee  and  tiie  sac  l.c  l)a<lly  torn,  the  sul)sc.iucnt  lifj;atiirc 
of  the  luc'k  of  the  sav  may  be  a  very  (UnicMilt  pr.K-i'<-dinf;. 

The  edjje  of  the  sae  havin;:  been  secured,  titc  u<  \t  step  is  tn 
separate  it  in  a  transverse  direetion  from  tiie  normal  str«ieturis 


|-|...  s. 

of  tho  spermatic  eord.  A  ^reut  iielp  at  this  static  is  to  keep  the 
various  struetures  well  spread  out.  This  may  be  effeeted  by 
traction  on  the  edge  of  the  sac  on  one  side  and  convenient 
fascial  straniis  on  the  other,  or  the  left  forelin.iier  may  be  intro- 
duced luhind  tiie  an<l  the  sac  and  otiur  constituents  be 
well  spread  out  over  this.  Transverse  separation  is  effeete<l  by 
gradually  peelinjf  away  the  veins  of  the  spermatie  plexus  by 
means  of  the  blunt  dissector  until  the  opposite  marpin  of  the 
llattened-out  sae  is  reached  (iMg.  «).    Kolatiou  and  separation 
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»)f  the  siiv  is  iiMiully  (jiiitt'  easy  ;  tin-  veins  jreiiersilly  peel  away 
witliout  (lillieulty  anil  withcmt  any  bleeding.  an«l  in  nmny  cases 
the  sac  ciiii  l)c  sc|)iiniti'(l  \vitli<nit  the  \  as  (Ict'crciis  ever  cuininjf 
into  view  at  all.  This  stnietiire  can  he  readily  reenynised  hy 
its  characteristic  ai>|)i  aranee  and  feel,  and  it  is  well  always,  after 
separation  of  tiie  sac.  to  iceoj^nise  its  presence  in  thi'  cord  by 
these  means.  Occasionally  the  iVicini,'  of  the  \as  iVoiii  the  sac 
is  a  matter  of  some  dilliculty.  It  is  olti  ii  much  more  closily 
connected  with  the  sac  than  arc  the  veins.  Indeed,  sometimes 
the  vas  almost  inuiccts  into  the  sac.  and  when  this  liappcns 
with  a  thin-wailed  sac  lacciation  can  only  he  avoided  by  the 
exercise  of  jrreat  patience  and  care.  Needless  to  say.  tlu'  vas 
must  on  no  account  be  seizetl  with  the  forceps.  The  parts  are 
well  stretched  ont.  and  the  blunt  dissictor.  workins;  lonfjitu- 
dinally.  is  i;radnally  insinuated  through  thi'  lascia  which  connects 
the  two  structures.  When  once  the  separation  has  been  cfrccted 
it  can  be  rea«lily  extended,  iMith  in  an  upwanl  and  a  downwanl 
direction. 

The  sac  is  now  eompieti'ly  separati-d  from  the  aeeonipanyin<; 
structures  for  a  short  <listance.  The  lower  en<l  is  next  pulled 
upon,  and  the  separation  is  continued  in  a  d(»wnward  direction 
until  the  low.'r  end  of  the  sac  is  reached  and  freed.  This  is 
aceoniplislu'd  by  thi'  same  means,  viz..  by  ki'cpin;;  tiie  I'on- 
stitticnts  «»f  the  conl  an<l  the  sac  well  spread  out.  ami  by  the  use 
of  the  i)lunt  dissector.  The  lower  part  of  the  sac  is  likely  to  be 
more  adherent,  and  soirietiiiies  there  will  be  round  a  solid  fibroiis 
cord  I'xtendinj;  downwards  from  its  lower  end.  which  doid)tless 
reprcs<'nts  an  obliterate*!  portion  of  the  processus  vaginalis. 
The  blunt  dissector  will  suMice  even  lor  the  separation  of  this 
adherent  part,  and  it  is  as  well  to  avoid  the  use  of  any  sharp 
instrument,  which  may  be  followed  by  hainorrhaye.  whirias, 
if  the  blunt  instrument  is  used,  any  small  vessels  will  be  lacerated 
and  will  not  bleed.  Indeed,  the  whole  process  of  separation 
ought  to  be  a  bloixlless  proceeding.  The  lower  free  end  of  the 
sac  is  now  secnre<l  by  forceps  and  is  drawn  downwards  while  the 
upper  end  of  the  sac  is  free«l  by  dissecting  the  vas  and  the  veins 
away  in  the  same  manner.  The  sa<'  must  be  stronjjlv  iiulled 
upon  until  the  extraperitoneal  tissue  in  the  regi»)n  of  the  internal 
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abclnminal  riiiK  is  clistiiu-tly  s,  i  n  niid  tL.  vii>>  unci  ve  ins  iin-  .luitc 
st  piiiatc  tn>in  it  in  tliis  icyion.  TIk  wiinlc  vie  is  mm  cuiiiplitily 
liri-  and  is  niuiy  l'..r  n  nn.val  (1m«.  '.•).  'Vhvn-  is  n..  .liiliculty  in 
M-paratinj?  tin-  lower  t  nd  »l'  tlu-  sac.  «  vt  n  if  this  v\U  m\s  down  t«> 
the  Icvd  of  till-  tunic-a  vajiinalis.  Im.  I)y  tiactioii.  <  \<  n  tlu-  upper 
i  nd  ol'  tlic  timica  vaginalis  may  Ik  drawn  up  tlu-ou^di  t  lir  t  xtcrnal 
I'mn,  and.  if  tliis  hi       suiriiiciit  si/t-.  ivin  tlu-  ti-stido  may  l»f 


Km.  <•. 

Immght  up  into  the  field  of  operation.  It  is  of  interest  to  note 
that  in  these  nianipuhitiojis  the  external  alxinmiiial  riny  will 
never  he  split  open,  owiny  to  the  aelimi  i.l'  the  intereohnniiar 
ligament,  thoujfh  tiure  may  he  sonu'  splitting  of  the  aponeurosis 
in  the  <»pp<»site  direction.  It  will  he  well  here  to  repeat  that  it 
Is  necessary  during  separation  that  the  sae  shall  he  empty.  The 
sac  is  more  dillieult  l«>  identify,  and  is  much  more  liahle  to  l)e 
lacerated,  if  it  is  oeeupied  hy  a  |)ieee  of  omentum. 

(7)  Rtmovul  ofthi'  Sac,  -If  there  he  any  douht  as  to  whether 
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a  pifce      oinentuni  or  an  intestinal  coil  ocTiipios  the  neck,  the 
sac  slioiild  be  npcnMl  Ixtwtcn  two  pairs  of  l'(irc(|ts.  and  tin- 
interior  inspcclcd  or  cxplorcil  with  the  finycr.    The  operator 
having'  satisluil  hiniMll  that  thrrc  ari'  no  eontents.  tlu-  sae  is 
drawn  down  as  nuieh  as  possible,  and  is  then  transftxe<l  and 
lijratured.     A  piece  of  medium  eat<'iit  threaded  on  an  onlinary 
enrved  siiruieal  needle  ser\ cs  lor  this  purpose,  and  the  iU'»'dh' 
is  jjussed  throujiii  tiie  sac  just  al)ove  the  ievil  wlieri'  the  extra- 
jM'ritoneal  tissue  is  seen.    II'  this  is  <l<me  the  sjie  will  be  li^ature<l 
just  above  tlie  neek.  and  is  tiien  cut  away  witii  scissors.  No 
linmel-sliape<l  projection  of  tiie  peritoneum  into  the  internal 
abdominal  riny  will  be  lelt.  ami  the  sac  will  be  conipletcly 
removed.    The  transfixing  ligature  is  now  cut  short,  and  the 
stump,  when  released,  disappears  from  view  beneath  tiie  lower 
margin  of  tlie  internal  oi)li(pie.    This  muscle  now  resumes  its 
normal  position  and  covers  in  the  anteri(»r  wall  of  the  inguinal 
canal.    The  vas  and  spiimatie  |)lexus.   with  any  shreds  of 
fascia,  are  pushed  downwards  into  the  canal  with  a  blunt  instru- 
ment, and  tlu-  (ield  of  operation  now  prisiiits  nmeh  the  same 
ajjpeurance  as  at  the  beginning  of  the  operation,  viz..  the  incision 
in  the  external  ol)li(pie  with  the  fU)res  of  the  inte  rnal  obli(pu' 
crossing  almost  at  right  angles  beneath  it.    .\t  one  tinu-  I  used 
to  leave  the  ends  of  tlu'  transhxion  ligatines  long  after  removal 
«tf  the  sac.  an<l.  afterwanls.  to  threa«l  the  ends  cm  a  needle 
se|)aratelv  and  pass  tin  ni  through  the  internal  oblicpie  abovi'  the 
internal  ring.     When  tied  tluy  tixed  the  stinup  of  the  sac  at 
this  level,  and  hence  any  ilimpling  of  the  perit(meum  would  be 
at  some  little  distance  from  the  o|)ening  in  the  fascia.    As  this 
procedure  nnist  haxc  the  el'lect  of  fixing  the  internal  obli(pie  at 
this  spot  and  also  of  damaging  its  fibres.  1  have  for  some  time 
given  it  up.  believing  that  the  free  action  of  the  uninjuretl 
muscle  is  of  gii  ater  importance  than  the  fixation  of  the  stump 
away  from  the  internal  ring. 

(8)  CliLsiirf  of  Ihi  U'iiiiikI.  The  small  incision  in  the  external 
oblique  is  now  elosefl  with  a  continuous  siittirc  of  fine  catgut 
(Fig.  10),  and.  after  the  superficial  vessels  have  been  secured  by 
torsion  oi-  li\  lij;atiiie.  the  edgis  iil'  tilt  skin  ar<  hnnight  tttgtther 
by  a  few  silkworm-gut  stitches.    The  extra  distance  of  the  lower 
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c<lj?f  of  tlif  woiiml  from  tlu-  jjroiii  I'liuhlfs  11  storilisrcl  pud,  M-cuml 
by  a  spictt  ImmlaKv,  to  wourcly  cover  tlu-  wound  witliout  tlaiifrcr 

(>r  slippiiif^. 

(!»)  Afli  r-ln  ittiu  nl.  A<.  a  riili-.  tin-  patit-nt  is  allowed  up  at  tin- 
emi  of  tt  fortiii}rht.  and  at  the  end  of  anotlier  week  will  lie  jible 
to  walk  alxmt  liiirly  will.  It  is  is:il)lc.  liuwcvir.  that  In- 
should  not  follow  any  einployiiu  iit  ealliiiy  fiir  M-vere  niiiseular 


Kill.  10. 

exertion  for  unother  two  or  three  wwks.  and  the  interval  may 
li,  employed  in  ixi  rciM'  insoKitiji  a  i-radiially  iiirriasiiiii  use  of 
the  iiiuseles.  \o  truss  is  worn  durinj>;  eunvaliseenee,  or  at  any 
time  alter  the  operation. 

TrMtment  of  the  Sac  when  this  Structure  »  continuous 
with  the  Tunica  Vaginalis. 

Tills  arran<;inunt  ut'  flic  sac  may  liavc  liicn  (Ha;^n<lsl•d  In  lure 
the  operation,  or  the  eonununieati  -.x  may  only  heeome  evident 
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wht'ii  the  attt  inpt  is  iiiado  to  identify  the  lower  eiul  of  the  sac 
(stage  «).    There  is  ni»  dillieiilty  in  ree«)jjnisiiij,'  this  eoiHlition 
duiinj;  the  upc  Tiition,  Inr,  us  tlic  lower  tuil  of  the  sac  is  drawn 
upwards,  tin-  iippir  pole  of  tin-  tistiele  eaii  he  drawn  ri>;ht  up  to 
the  external  rinjj.  iint\.  if  the  latter  strueture  is  unusually  large, 
the  wliolf  or^fiin  can  he  pulled  tin'oii<j;li  into  tiic  injininai  canal. 
Two  methods  of  triatinent  are  possihie  :   ((/)  Tlic  sae  eun  be 
translixcd  and  lifiiiturcd  just  atxive  tiic  tunica  va<riualis,  ami  is 
then  divide«l  «m  the  pn>xinml  si«le  «if  the  ligature.    In  this  way 
the  testiele  is  providid  witii  a  closed  serous  coverinj;.    (/>)  The 
junction  of  sac  and  tunica  vayfinalis  may  l»e  ctit  through  and  tlie 
testicle  may  he  «lrawn  through  the  opening  so  that  the  sercms 
layer  of  the  parietal  part  of  the  tunica  is  in  contact  with  the 
i'ascial  structures  of  the  scrotum,  much  as  in  the  operation  for 
hydrocele.    Of  these  methods  the  first  is  the  most  desirable. 
If  the  seeond  be  aclopted.  eare  nuist  be  take.n  xiiat  all  small 
vessels  in  the  dividitl  edge  of  the  tunica  vaginalis  are  secured, 
otherwise  oo/ing  may  occur  with  the  formation  of  a  ha  inatoma 
of  considerable  size.    In  either  ease  the  testicle  should  at  once 
be  replaced  in  the  ser«>tum. 

The  Operation  on  the  Female. 

This  is  carried  out  on  exactly  the  sanu-  liiu^s.  The  round 
ligament  is  fuueh  more  diftieult  to  separate  fnmi  the  sae  than  is 
the  spermatic  cord  in  the  male.  This  is  owing  to  the  fact  that 
the  sac  in  the  female  is  much  more  wrapped  round  the  ligament, 
and.  indeed,  the  latter  is  sometimes  almost  provided  with  a 
mesentery.  It  is  thus  generally  necessary  to  remove  the  liga- 
ment with  the  sac.  but  fortunately  this  can  be  done  without  any 
after-effects  or  disability. 

Th*  Optratira  in  Adults  when  Sacmiisry  WtaluMU 

is  Present. 

When  secondary  weakness,  as  shown  by  laxity  and  thinning 
out  of  the  internal  oblique,  thinning  of  the  aponeurosis  of  the 
external  obliipie  and  enlargement  of  the  external  ring,  is  |)resent. 
j)rovided  that  the  weakness  is  not  excessive  and  that  tin-  age  of 
the  patient  and  the  condition  of  the  hernia  do  not  eontra-indicatc 
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it,  the  following  nxNlirictititiii  of  tin*  i»|M'nition  inuy  ho  trie*!.  It 
has  Imti)  |ioiht('(l  out  that  in  such  cases  the  iiiiisch's  arc  unlikely 
ti>  recitver  their  lone  and  lliat  tlie  weakness  must  he  rcijarded  as 
peiinanent.  I'lider  tluse  circninstances,  siituii-  of  the  conjoined 
tcmion  to  Pou|)art\  li$;anicnt  is  unlikdy  to  pnMhicc  apprcciahlc 
fnrtluT  wi'akness.  and  tliere  is  a  reasonahle  prospect  that  an 
additional  layer  of  lihrous  tissue  hehind  the  cord  will  add  to  the 


strciifjtli  ol  tliis  part  of  tlu'  injiiiinal  lanal.  This,  liowi  vir.  may 
Ik'  aceoinplishcd  without  dividing  the  intcrcolunniar  ligament, 
which,  as  lias  lie(  n  pointed  out.  is  an  important  sal'cguard  against 
giving  and  Itiilging  of  tlie  scar  anil  the  devi'lopinent  of  the 
common  form  of  reeurrince  al'tir  an  opiration  for  the  cure  of 
hernia.  The  operarittn  closely  follows  the  lines  already  descrihed, 
hut  the  incision  in  tiie  external  ohliipie  is  rather  longer,  and  is 
continued  right  down  to  the  nitereohmmar  ligament  and  a  little 
to  the  outer  side  of  the  ext<  rnal  ahditminal  ring.    The  actual 
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cuiMlition  ol'  thf  iiitcniiil  Dhliciuc  ami  the  conjoiiud  tciulmi  art- 
n«»w  awi-rtaiiu-d  by  iiis|nctinn  nml  palpation,  ami  it  is  ol'tfii  as 
wt'll  not  to  finally  «U-i-i(lr  as  t..  tlic  lucissity  sutuiiii>;  the 
posterior  wall  of  the  canal  until  tliis  lius  luen  »lone.  TItf 
speriuatie  cord  is  exposed,  the  sac  isohited  and  reinovt-d  in 
i-xat'tly  till-  niannir  alrtady  jUscrihid.  Tht-  s|Hnnatif  toni, 
after  nnioval  «»f  the  sac.  Is  drawn  out  through  the  ineision  in  the 


Kiii.  12. 


aponeurosis.  Two  pairs  ot  Lane\  tissne  toreei)s  arc  now  made 
to  encircle  the  whole  of  the  structures  which  i'onn  the  cord. 
Thi  se  raise  and  retract  the  e«)rd  at  the  upper  and  the  lower  ends 
of  the  wound,  and  in  this  way  a  }{o<«l  view  ol  the  posterior  wall 
,,r  the  canal  is  obtained  (V'v^.  11).  The  conjoined  tendon  can 
l)c  distinctly  hron^ht  into  view,  and  a  littU'  disseetion  hencatli 
tiie  outer  nuirKiu  will  expose  the  deep  aspect  of  Poupart's 
ligament.  Two  or  more  mattress  sutures  can  now  he  passed 
between  these  structures  behind  the  spermatic  cord,  and,  when 
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tit'd.  tlif  ciiiijoiiu'il  tcixliin  i>  l)i'<iii<;lit  down  to  tlic  li<;uiiu'iit 
ncnm  the  |Mn«tc>rior  wnll  of  tin-  (imnl.  The  v<m\  is  now  n'^iluml. 
traction  hciriK  inmic  on  tlic  tcsliclc.  il'  luccssiirv.  for  tliis  (inrposc. 

Il"  the  Jtponcnrosis  of  the  external  ol)ii(|ne  !•>  thiiu>e<i  and 
strctclu'd.  tlic  niarfjiiis  ol'  the  in<"ision  may  l»c  ovcrlajipcd. 

Anntlicr  mctlMKl  «»f  stn-nRthening  ft  wonkcneil  rondition  iif 
tlie  aponeurosis  is  the  "  Darn  and  Stay-lace  Method."  inde- 
pendently snj{j,'cst<(l  by  Mr.  Sampson  Hundley  *  an<l  Mr.  Charles 
l?cnnott.f  Though  I  have  n<»  practical  cx|)oricnce  of  this 
method,  it  would  appear  to  he  o|'  service  in  these  cases. 

ir  tile  external  alidominal  riny;  is  alinornially  laryc.  the  t-on- 
tinnous  suture  closing  the  o|)ening  in  the  aponeurosis  may  he 
continH*"*!  d<»wnwnnls.  npproxinmtinf;  the  pillars  until  the  ring 
is  of  about  the  normal  size  (Fig.  12).  .\s  the  inti  reoluninar 
ligann  nt  is  not  divided,  this,  even  if  it  should  do  no  ultiniate 
good,  cannot  weaken  the  ring,  and  it  is  possible,  if  the  pillars 
arc  thus  held  together,  tliat  the  fibres  of  the  intereolumnar 
ligament  may  contract  or  th;d  they  may  be  reinl'oreed  I)y  the 
clcvclopnu'ut  of  sonu"  new  fibres.  This  approximation  of  the 
pillars  may  be  carried  <»ut  in  cases  where,  though  the  aponeurosis 
is  not  thinnc<l  and  the  internal  oblique  is  well  developetl.  yet  the 
external  ring  appears  to  l)e  unduly  lar;,'e.  It  must  be  remem- 
bered that  a  large  external  ring  alone  does  not  [»redisposc  to 
recurrence,  unless  there  is  also  weakness  V)f  the  internal  an«l  the 
external  f>blique.  In  any  case  the  ring  must  not  be  so  diminished 
in  si/e  by  the  sutures  as  to  cause  any  constricti«m  t»f  the  vessels 
oi'  the  spermatic  cord. 

Though  any  operation  for  the  radical  cure  of  hernia  is  generally 
straightforward,  yet  occasionally  cases  are  met  with  where 
unexpected  dillienlties.  usually  eoiuieeted  witli  thimuss  oj'  the 
sac,  intimate  conmction  of  tliis  with  the  vas.  or  unusual  or 
adherent  contents,  arise,  and  call  for  considerable  patience  ami 
troui)le  in  overeomiug  them.  In  tlie  operations  which  have 
been  described  above,  the  most  important  stag(>  is  the  initial 
separation  of  the  sac  i'rtun  the  spermatic  cord.    Hel'ore  and 

*  W.  Saiii|Kiiii  llanilli'V.  "  Tlir  Durn  ainl  Stay  l.-icc  Mi'IIiihI  for  llir  liadiral  Ciiir  cif 
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lil'ltr  this  stajfc.  it  is  imliktlv  lliiil  tlicir  will  lie  any  purl iciilar 
(litlimlty.  Iiiit  tt  little  c-xtni  tiiiu*  nml  itxrr  cxiM-ntlfil  ii|Min  thi' 
iMoliition  of  tin-  sttv  fn»m  thr  viis  and  veins  and  lliiir  fascial 
connect  ions  will  save  nnieli  time  and  tmnlile  at  later  stuyis  nl' 
tlic  i)|>cratit)i).  It  is  III  the  yrealesi  ini|iiirtancc  that  the  mic  Himll 
IV  ^  Ih»  lapi'mt('«i.  tor.  slionUI  thU  l)n|>|M-n  luul  thr  r«'Hts  cxti-nii 
111  •  ih«'  internal  rin^.  cimsideralile  diHieiilly  may  lie  e\|H  rieneed 
in  fl()sin«  off  tiic  pcritnneiii  cavity.  Injury  to  the  veins  oC  the 
c^ml  is  cusily  avuiiU'd.  I»nt  should  this  iK-ciir  owin«  to  uniliic 
Imstc  «»r  insulliricnt  cure  there  may  lie  a  lia  niatoma  eansiMy:  it 
lonir-standiiii.'  tliiekeninu  nl'  llie  cord,  and  «liieh  may  had  to 
an  iniiui essarily  pro|on<,'e<l  convaleseenci'.  I)iirniilty  with  the 
contents  (»f  the  snc  is  not  likely  to  nrise.  for  an  irredueihle  hernia 
is,  jfcncrallv  speakini;.  a  ennlra-indiealion  to  this  particniar 
operation.  When  I  lie  se|iarat(  (l  sac  is  draw  n  dow  n  preliminary 
to  transfixion  and  removal,  it  is  as  well  to  careliilly  inspect  the 
npper  en«l  and  make  snn-  that  the  hhidder  is  not  «lrawn  down 
with  the  neck  of  the  sac.  This  is  v<  ry  nnlikely  to  happen  witli 
the  type  <ir  hernia  lor  which  this  operation  is  indicated.  Iinl  1 
have  seen  it  on  several  iK-easions.  TIm-  bladder  can  be  reeoj;nis(  »| 
hy  the  presence  of  nniscniar  fibres.  It  should  be  separated  I'roni 
the  sac.  and  care  mnst  lie  taken  that  it  is  not  pienvd  by  the 
needle  or  cneirelicl  by  tlu'  lijiatnre. 


Advantages  of  the  Operation. 

The  sac  is  completely  removed,  and.  as  the  lij^atnre  is  applied 
above  the  level  of  the  n<'ek.  then-  is  no  protrnsion  of  the  stump 
through  tlie  internal  riii<;.  The  opc  i'ation  is  simiile.  easy  and 
neat,  and  is  rapidly  p(  rlnrnied.  With  a  little  praeliee.  it  will 
be  found  that  the  time  recpiired  for  the  majority  ol Cases  is  less 
than  a  quarter  of  an  hour.  The  sac  is  remov<Ml  with  the  ntininnini 
amount  of  injtuy  to.  or  interference  with,  the  struct nres  which 
form  the  in^juinal  eanal ;  indeed,  the  sac  is  exposed  by  drawing 
the  nmseles  which  Ibrm  its  anterior  wall  asi<le  rather  than  by 
dividing  them,  for  the  incision  in  the  external  oblicpie  does  not 
open  the  eanal.  but  enables  it  to  be  reaelie<l  by  diawinji  tlii' 
internal  oblique  aside.    Since  the  libri's  of  the  internal  tiblitpie 
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tio  not  mil  ill  till-  siiuM-  (lin'ctioii  iis  llmv  i»f  tin*  ii|MMH-iir<>sis  IntI 
vr*tss  lit  an  niitfic  Iwiinitli  tlii  in.  IIu  m  mux  li  s  w  ill,  wlini  llu  y 
subHf<|iu  iill>  ciiiitrnct.  pnll  in  dilTt  n  iil  <iir«  el i< .iis.  iiikI  Ik  iht 
their  art  it  111  iiiny  !•«•  iMiinpartil  to  llial  nl'tlu'  ali<lnnimiil  miisHi-s 
after  the  "  griilimn  "  ineision  for  njiiwndieiTtnniy.    Ah  the  sue 
should  he  removed  without  injury  tu  tlir  veins  tin  re  shuiild  li<- 
i)i>  iiii  niatomii.  and  any  sMlis(  <incnl  liiickeninn  ol'  tlie  eord  due 
to  lia  niorrhaKc  is  very  unusual.    H'  tin-  inuuinid  eaiml  Iw  iiffuiii 
exniiiincHl  hy  invaKinatiiiK  the  si-nrtum  witli  th«"  lhitf«  r  diirinu 
ennval(  sc(  nee.  it  will  \n-  lunnd  tliaf  tlif  <  \t(  rnal  rin";  lias  sliarp 
and  d<ruiite  luaryins.  and  that  both  it  and  the  euual  show  littli- 
or  no  evidenee  of  any  injury  duriny  ll(e  operation.    This  is  very 
iiiffrrt>nt  to  the  feel  of  thes*-  stnH'tures  alti  r  Itassini  s  ..p.  ration, 
where,  owiuf;  to  the  amount  nl"  scar  lunnaticn.  it  is  ujl.  n  im 
|>ossihU-  to  identity  the  various  strueturt  s.    It  is  this  star  tissut- 
whieh  may  yielil  as  the  result  of  etaitiiiiieii  strain  ami  prtMhiee  a 
billKiiiK  ami  "  reeurrenee  "  in  tin- sitettf  tht- opt  ralinM.  Another 
apprt  <'iat>lf  atlvaiitayf  is  that  tlif  iufisioii  is  sliy-htlv  lurtlu  r  I'rtiin 
thecroin.  ami  lu  iiff  tlu-  possiliility  t>r  st  conilary  inlfetion  tif  tin- 
wound  from  this  refji""     h-ss.    ()e»'asionally.  aft<T  an  o|H-ration 
lor  hernia,  the  patitnt  has  rtleiditui  id'  iirim-  I'or  a  ilay  or  two. 
due.  I  l)t  lit  vf.  to  the  extensive  dressing  whieh  is  i  iuployed  and 
whieh  olt.  n  uieludes  serotnni  and  penis.    1  have  never  known 
retention  to  ocnr  after  this  operation,  and  I  attribute  this  to  the 
simple  dressinjf  ri  tpiin  ti  ami  to  the  fact  that  it  is  kept  in  position 
by  an  onlinary  spiea  bantla}j;e. 

I  have  heard  it  urjred  as  a  disadvantage  that  the  operation 
has  to  be  earricnl  out  throu>»h  a  "  keyluile  "  ineision.  w  hich  tlocs 
not  atlinit  of  a  satislactory  vii w  aiitl  investigation  of  the  parts 
conctinctl.  This  criticism  is  scarcely  justiiieil.  lor  the  t>nly 
sta^e  t)!  the  operation  whieh  is  earrieil  out  tlm>uj;h  the  small 
incision  is  the  e\i)t>sure  and  I'reeini;  til"  the  spi  rmalie  ct)ril.  Kt>r 
the  separatit)n.  isolatitai  antl  liyatun  td'  the  sac  the  essential 
part  of  the  opcr.ititni  as  nnu  h  of  the  c.nl  as  is  desired  ean  In- 
drawn out  and  expose*!  t«)  view.  It  is  ehvays  possible,  tmi.  in 
the  event  t.i'  any  lujexpeetiii  diirif  .ili  \ .  t  tintiiiu  t)i<  skin 
ii\eision  an  inch  tir  two  in  a  ilt«unwanl  tlirection  and.  by  divitliiif; 
the  external  riny  antl  t»peiiint»  the  canal,  to  obtain  a  free  view. 
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mill  to  ciiiry  nut  any  nllur  ii|Kraiiv('  |ir<M'tiliirc  wliu-li  was 
thoiifflit  <t(>f«iml>li>. 

Anotlii  r  |Hissililc  advantayfc  apfilyiiiu  rhiffly  to  «is«s  wlu  ic 
flirrc  is  ii  sliolit  (Iciinc  nf  srciiMiliiry  wciikncsN.  wiis  pnintcd  nut 
liy  Sir  (i.  Makiiis.  It  is  that,  in  tlu  rvciit  n|  lailnir.  tlu  injjiiiiial 
cnnni  woiilil  not  linvr  snffrn-il  any  |M'nnnnoiit  ilnninvo.  A 
rtTiirrcnt  lu-rniti  is  nearly  nUvnys  an  iinsntisractm  y  cast-  to 
ojMTfttc  U|M»n  |Kissiltly  liccansc.  in  the  ninjority  ol  casi  s.  some 
othor  MirRcon  has  p  iu  rally  |K  rl'ornuil  the  orit;inal  operation  — 
but  nfter  the  ojMTntion  descrilMHl  nlMive  there  would  pntlmhiy 
lie  hnf  little  s<arriii<;.  and  the  parts  would  he  in  a  ravoiirahlr 
eonditiiin  lor  some  further  and  more  extensive  proeedure. 

In  eonelusioi),  it  may  a^ain  In  pointeil  out  that  the  o|)erntion 
in  intended  for  favourable  eases  in  children  and  healthy  younff 
adults  and  not  Tor  larne  lii  rnias  where  there  is  irrcat  secondary 
wt  akness.  or  lor  hernias  in  middlt  -ajfed  or  eidi  rly  people,  where 
the  nniseles  are  unlikely  to  reynin  strenjjth  and  t»me.  There 
is.  of  e«»urse.  everx'  fiiadation  hetween  these  L!r<'U|is  of  e;ises.  an<l 
it  is  esp(  ('ially  in  these  doubtful  ones  that  the  miMlifieation  may 
l)e  employed. 

Tliis  metluMi  shotdd  not  be  employefl  for  eases  of  stranf^ulated 
hernia,  lor  thi-^  is  essentially  an  operation  for  intestinal  ob- 
struction, the  cure  ol'  the  hernia  heinj;  a  minor  consideration  : 
free  exposure  of  the  canal  is  necessary  fur  th'-  examination  and 
manipulation  of  the  e«>nseste<l  and  inflamed  contents. 

For  similar  reasons,  and  also  on  account  of  liability  of  lacera 
ti»)n  of  the  sac.  it  should  not  be  "mployt  d  for  incarcerated  or 
irreihieible  hernias.    The  importance  i»f  making  sure  that  the 
sac  is  empty  durinj;  the  operation  in  orilinary  cases  has  already 
been  insisteil  u|)on. 
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TiiK  Hi-.sr-i.TH  OF  -rm:  Oi-kh atiov. 

In  the  <:isc  <>r  chil.ln  n  it  is  jj«-i"'r"lly  ii<.'ri«il  llinl.  il'  tlif  sur 
he  <-<>m|>lt  t(  ly  irmovifl.  tin-  rcMilts  of  tin-  opcnition  lor  tlic  ••lire 
i»f  inituiiiiil  honiin  nn-  fXtn-iiu'Iy  sjilisliM-tory.  fvi'ii  wh«n  »!»«• 
neck  of  the  sac  is  i  xMnsnl  liy  ili viiliiii;  the  i  xlcniiil  riii'_'  iind 
slittinu  up  the  ap.>n(  iii<>si-       .  r  rxiriiml  «>l)liipic.    No  iillciiipts 
arc  imuir  to  stn  iii;llicn   In  .    i.il.  though  tin-  a|M»n(iirosis  ami 
the  ring  im'  eurel'ully  sutiinHl.  iuiil  the  Mitisl'uetory  n-snlts  art 
af trilmtid  su|«  lv  to  the  coiiiplctc  rcinnval  <>r  the  sac.     In  I'.MM 
Sir  II.  Stilt  s.  yiviiiH  an  account  ol  a  series  oT  .•{i!0  cases,  wroti-  :  * 
"  As  rcKimls  neurn  nee.  ninny  of  the  e«s<s  have  Iwen  to«i  re- 
cently iip< rated  u|M»n  to  enable  me  to  give  (Icfiuitc  statistics. 
.\t  present  I  am  onlv  aware  of  a  recurrence  in  lour  eases.  Two 
were  st ranynlatcii  hernias  (Ix.lli  since  eiuiil  hy  a  s«'conil  opera- 
tion), in  which  the  structures  at  the  neck  ol"  the  sac  were  freely 
clivifiecl  before  the  Im.wcI  was  rcturnc<l.    The  Ihird  was  a  eliilii 
with  epispadias,  in  whom  there  was  also  separation  ol  tht  pnlus 
and  iniperlect  development  of  the  museU  s  of  the  nlMloniinal  wall. 
The  fourth  was  nilelicnte  infant,  ajfe«l  five  months.  w  hod(  v«  lope  d 
a  slijrht  liulxMiiieele  six  tnnntlis  after  the  < iperat inn."    Mr.  H.  \V. 
Murray,  in  l!M)!».t  records  a  si  ries  ol  Mr*  cases  witlxait  a  relapse 
in  at  least  twelve  months  after  the  operation.    Many  «»ther 
etpinlly  e<»nvincin}»  series  of  eases  have  lu  t  ii  pul>lishe<I.J  The 
results  olitained  after  e<iin)i!eti  rcMmval  of  I  lie  sue.  ii I  t er  < ipeninu 
up  the  iny;uinal  canal,  arc  extrem(l>  sal islactory.  and  it  niiyhl 
be  confidently  cxpeeteil  that  the  results  aft<r  employinR  the 
methiHl  «lescribc<l  in  the  previous  chapter  wouhl  l>e  e»pially  k<mm|. 

•  II.  Slil.<.  Itiit.  M.'l.  .h'nni..  l!Hi».  Viil.  II..  |..  Sli'. 

t  H.  W.  .\lmiav.  Itnl.  Mnl.  .Imini..  nH«».  Vi.l.  I..  |..  ii4t.  •'  Tin-  Aft<  r.n-siil»^<  of  ii 
S<>ric»  nf  opr.iiitms  for  KatKt-al  '  mi.-  ..f  !Tr.;ini-;.!  '■'■■■>■■■  -  :»  "  liiLlr-  n  ' 

'  Drs.  Hiillaiiil('"|PV.  jWfrf. /i'm  ..  Isth.  imi...  pul.li-li  :im  ;it  (■..iiiit  i.l  l.nTC  o|K'ni- 

■    IK  Mil  (  hililri'n  l)v  liiissini  s  tm'tliml.    Tlifiv  hcit  only  MX  r«'lii|M's.  Iiiit  iii.  iition  i« 

of  Iliri  >i-i  ii  s  of        catH's  »|irmt«l  ii!«<ii  !>>■  "IImt  metlHulH.  almiit  lH!t2.  in 

wliicli  tlicic  wrn  II  '-  n'la|i-'  - 
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In<lec*l.  I  am  unaware  of  a  rociirrcnre  liaviii};  tiikcn  place  in  any 
<'ase  in  ehihiren.  say,  un«ler  thv  ajj»'  «if  sixteen  years,  in  wlioni 
I  liiivc  (•m|)l()V((l  this  inctiiod.  It  will,  t licit  I'l ire.  only  he 
neeessary  to  eonsi<ler  tlu-  results  iii  patients  who  have  reaehed 
a<lult  life.  Hetween  the  years  1912 — 1913  I  <»perate«l  upon  a 
p<insi(l(  nilile  iiiiinix  r  ol'  adults,  usiii<r  either  this  iiieth«Hl  or  tlie 
iiiodifieatioii.  and  the  rcsnlts.  to  the  best  ol' niy  hclicl'.  were  very 
satislaetory.  tlioiii{h  I  lu'ard  of  two  or  three  ri'lapses  iu  suhjeets 
of  doubtful  suitability.  The  war  has  been  the  eause  of  such  an 
uplieaviil  that  it  would  now  he,  in  all  jirohiihility.  impossible  to 
tniee  the  iitter-histoiv  of  any  minilx  r  of  these  eases.  I  am. 
however,  by  the  kindness  of  the  I)ireetor-(Jeiural  of  the  .\riiiy 
Mnlical  Scr\'ice,  able  to  give  some  account  of  a  series  of  cases 
ii|)on  whom  I  o|)(  rated  in  I'ranee  during  the  war. 

It  has  already  been  poiiite<l  out  that,  assuming  the  truth  «if 
the  saccular  theory,  a  considerable  number  of  hernias  would 
make  their  a|)pearance  as  the  result  of  the  change  from  a  more 
or  less  scdcntitry  lilc  to  the  strenuous,  active  and  Miiaeeiistoined 
eoiiditions  ol'  military  service.  This  is  exactly  what  did  happen, 
and  whereas,  in  the  early  days  of  the  war.  such  cases  were 
invalided  home  for  operation,  the  niinihcr  hceaiiic  so  large,  anil 
the  iniportanee  ol' get t iiig  llic  men  hack  to  duty  <piiekly  hecanie 
so  great,  that,  unless  tiicrc  was  some  special  indication  to  the 
contrary,  it  was  «leciclc<l  that  these  cases  should  be  treatetl  in 
hospitals  in  France. 

In  March.  I'.IKJ.  instnielioiis  were  issued  to  the  effect  that 
suitable  eases  of  hernia,  varicocele.  Iiydroc'ele  mid  varicose 
veins  were  to  be  operate«l  ujxmi  in  certain  selectc«l  hospitals, 
one  of  which  was  the  hospital  to  which  1  was  attached.  These 
<ip<  ratioiis  were  only  to  be  carried  out  iliiriug  periinls  when  it 
was  anlici|)ated  that  there  would  be  ni»  st-vere  pressure  upon  the 
acc«»mnMKlati«»n  by  large  numliers  of  battle  casualties.  It  was 
furtlxr  suggested  that  the  eases  selected  for  operation  should, 
as  a  rule,  be  men  under  the  age  ol  thirty,  and  that  the  liernias 
should  be  of  small  or  niiMlcratc  si/c,  ami  not  of  long  standing. 
The  instructions  to  operate  only  im  suitable  eases  were,  however, 
fairly  liberally  interpreted,  and.  provided  that  the  general 
condition  of  the  patient  and  the  local  condition  of  the  inguinal 
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canal  wore  such  as  to  givo  a  rcas(»nahly  <;<mm1  urosprct  of  rrndjT- 
iiig  the  nu'ii  quickly  fit  for  «r<  ii(  nil  service,  operation  wns  !i(lviseil 
in  men  over  lliirty  or  witli  oid-stivnilinji  lierniiis  nl' eonsidenihle 
size.    It  will  lie  seen  that  llie  eiirelnl  |)reliniinary  examination 
of  the  inguinal  canal  in  these  «hnihtful  cases  was  of  the  Rrcatest 
importance.    Nearly  every  kind  an«l  ilegree  of  hernia  was  seen 
amonu  those  iidmitteil.    There  were  a  lair  mnnher  of  reeiirrent 
cases,  nearly  all  of  which  iiail  heen  operated  upon  a  few  months 
previously  in  home  hospitals,  cither  shortly  before,  or  just  after. 
joinin<;  the  army.    The  n cnrrenee  wjis  in  each  case  either  of  the 
seeon<l  tv|)e.  or  a  comhination  of  both  types  {sir  pp.  10  17). 
With  one  or  two  exceptions,  it  was  not  tlHUight  likely  that  these 
men  wouhl  Re  rapidly  fit  for  full  service,  and  so  they  wer<-  fitteil 
with  trusses  or  invalided  home,  aeeordinn  to  the  severity  of  the 
condition.   In  addition  to  ventral,  iimbilicid,  and  femoral  hernias, 
there  were  inguinal  hernias  of  all  «l«'};rces  of  severity.  Many 
were  middle-agcil  men  I'mm  liibunr  l)iittalions  who  had  worn 
trusses  lor  many  years.  ;md  who  recpiired  new  trusses  in  place 
of  old  and  worn-out  iipi)liances.    In  all.  diuinj-  the  year  I'.HO. 
1  t7  cases  «»f  inguinal  hernia  were  treatc«l  by  removal  of  the  sac 
without  openiii";  up  llie  inuninni  eanal.  in  the  maimer  described 
in  the  last  chapter.    In  tiiis  series  the  modification  in  which  the 
eoujoiiu'd  tendon  is  stitched  to  roui)art  s  ligament  was  not 
employed. 

Some  ace(amt  of  this  series  of  eases  wonid  appear  to  l)c  of 
interest  for  two  reasons.  In  the  lirst  place,  there  is  the  ipiestiou 
of  the  immediate  results  in  a  series  of  o|)erations  on  "clean" 
cases  in  n  hospital  prinuirily  intcnde<l  for  woun«ls.  most  of  which. 
!is  is  w<ll  known,  win  in  a  liiuhly  septic  condition.  I  nuist 
admit  that  I  regarded  the  prospect  with  some  anxiety.  A 
special  operating  room  was  set  aside  for  these  cases,  with 
sj'parate  instrununts.  dressings  anil  appliances.  These  opera- 
tions were  not  perinrmed  when  iietive  lighting  was  in  progress, 
fur  then  the  entire  acconunodation  of  the  hospital  was  re<pured 
for  woundc«l  men.  including  the  special  theatre  and  instniments. 
After  such  n  |»cri«Ml.  before  being  used  for  "  clean  "  cases,  the 
operating  room  was  thoroughly  cleaned  out  and  all  insf runients, 
etc.,  sterilised  before  again  being  set  apart  for  this  purpose. 
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As  far  as  |><>ssihlc  sr|mr;itc  wards  were  kc'nt  Inr  tlu-sr  |mticnts. 
I»iit  fompletf  scpariitioi)  IVom  wdiindcd  men  was  inipiaetifahlo. 
neither  wjis  if  possiMe  lor  tlieiu  tn  l)e  in  cliiir}";!'  «>f  n  medionl 
ollieer  who  iiad  no  se|)tie  wonnds  to  attend  to. 

In  the  sccomJ  place,  efmsiderable  interest  is  attached  lo  the 
late  resnlts  ol"  a  series  ol'  operations  I'or  tlic  <Mn-e  ol'  inguinal 
hernia,  in  which  tiie  patients  are  of  the  fairly  nnilonn  type 
dcscriho«l  plmve ;  the  operation  and  the  conditions  of  tlie 
n|>cratioii  the  same  in  all  cases;  the  al'tcr-treatment  uniform  ; 
an<l  the  oi(j, ct  of  the  operation  and  snl)se<pient  treatment  the 
same  in  all.  viz.,  to  render  the  men  lit  for  Inll  military  service  in 
as  short  a  time  after  the  operation  as  possible.  It  will  he 
<;enerally  agreed  that  this  is  a  nuich  more  severe  test  than  is 
likely  to  occur  Avith  a  number  of  consecutive  cases  in  civil 
practice. 

As  a  rule,  the  operaticm  was  performe<l  two  or  three  days  after 
admission,  bnt  in  a  eonsideralile  i)rop()rtion.  since  most  of  the 
men  were  sent  down  IVoiii  (Inly  with  their  nnits  at  the  front, 
often  sulleriny  from  boils  or  other  septic  lesions,  slioht  i»ronehitis, 
slight  i>yrcxia.  or  some  j»ther  minf>r  ailment,  an  interval  of  <ine 
or  two  weeks  for  the  treatment  of  thes<'  disorders  was  necessary 
before  the  men  were  lit  for  operation. 

rsually.  the  men  were  .illowed  up  abont  lonrteen  days  after 
the  opcraticm,  and  after  another  week  <»r  s«».  unless  they  were 
kept  for  a  lon<rer  period  for  li>>ht  ward  duty,  were  disehar^'ed  to 
the  convalescent  depot  :  there  they  were  given  <.'radnaily  in- 
creasing exercises  and  light  duties,  and  in  aboul  three  weeks 
they  wen  suit  to  their  base  depots  for  duty.  No  case  ever 
had  to  be  re  !i(hnitt<il  to  hospital  ironi  the  eoiivaleseeiit  depot, 
and  the  commanding  ollieer.  Lt.-Col.  .F.  Dalryniple.  1{.,\.M.('.. 
informs  me  that  in  no  case  was  there  any  trouble  with  the 
wound,  and  that  all  the  men  did  well  during  this  stage  of  their 
eonvaleseenee.  Certain  of  the  men  were  discharged  direct  from 
tlu'  hospital  to  their  base  depots  ;  these  were  kept  at  the  hospital 
on  "  light  hmpital  duty  "  for  three  or  four  weeks  instead  of 
spending  this  time  at  the  convalescent  depot.  It  will  thus  be 
seen  that  the  olijeet  of  the  operation  was  to  rcH''  r  the  men  fit 
for  full  duty  in  about  six  wei  ks. 
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Thr  followinfr  tahk-  shows  the  «lisiM»sul  «»f  the  H7  cases  tin 
their  cUscliarge  From  hospital :  — * 

Disi'osAi,  oi'  Casks. 

r,,  (  Mil.   1  )l  |imI  |)|ll'.  lli.  IllVillillcil  til 

Total  l'a>c  ~.        anil  lli.  iuc  lu  ilul  v.         "..im-  IH  |i.iI.        tlir  l  iiittil  Kinjiiliim. 

ivr  117  i»  i« 

As  tin  iiaMin  111'  till'  (>|KTation  was  ti»  rentier  men  lit  lor 
iserviee  in  l"nin(  (  .  it  will  lie  luccssjii  v  In  i  xiunine  the  reastin 
for  diseliiiijjiiiji  si\t<  i  n  i  ase>>  t<>  linine  liuNpitaN. 

Rkasox  ko:  Tkansi  kk  to  Homk  IIosi'ITai.s. 

One  eiisr  (1 )    .  Sii|>i>ur;itinii. 

One  easf  C^i)  I'nst  npi  nitivc   t hrnnilmsis   of   tlie  lel't 

leinofiil  veki.  after  tin  o|H'riition  for 

I'iulit  iiiuiiiiril  111  riiia. 
One  ease  (JJ)    .        .     Si  v<  n dniilili coxa  \  aia.  iliseovefetl  only 

iiftt  r  t  lit'  uiKTiition. 
One  ease  (f)    .  Ha'iimttiria  antl  ey!*itis.  Heet^'nised  ttnly 

after   opt  latitrti.    but    prtilmbly  pre- 

cxistinu'. 

One  ease  (."))    .  riu  iiinoiiia.    (IN.st  opei-iil  ivi  .) 

Two  etises  ((».  T)      .  Debility. 

Nine  cases  (8  -Hi)  .    .Vll  iiati  hci  ii  npcmtrd   ii{i<>ii  i'nr  shuic 

tlays,  ami  were  ilt>inj;  perl'eetly  well. 
They  wtmUl  all,  in  the  ordinary  co»»rse, 
Itave  been  disehar}{etl  to  the  eon- 
vsdescent  depot.  Imt.  owiiiL'  t"  at- 
nrjfent  tmler  to  eUar  the  liospihtl  to 
make  rt>ont  for  woinHled,  they  liwd  t«i 
Ik-  evacu^eil. 

If  the  last  nine  eases  he  omitteil.  only  mm  ii  i  m^  -  'nt  of  13k 
had  to  lie  cvaciiatrd.  and  of  these  two  (N  .s.  :{  and  1)  wci-f  on 
tu-eoinit  of  iinfieoonisiil  pre-opi  riiti\ f  eonditions.  antl  not  to 
post-t»perative  ct)niplieatit>ns. 

It  will  be  noticetl  that  iHdy  «»ne  case  Imd  to  Ik-  sent  ho«ie  a» 

•  (  a^-  .1  irii:iiinal  lu  inia  in  wlmh  otlii-r  i.|M-rati.rti.s  wi-if  fiii|»li>Vwi.  iWlif  asrs  of 
f(  luiinil  ami  vi  ntral  lii  nila  arc  not  incluiltil  in  tlirw  ligurtK. 
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act-oiiiit  of  suppiimtiuii.    This  was  a  I'airly  sfv<-«-  iiit(>ction, 

ciilliiiy  lor  opciiiiiir  u|>  (if  tlic  wdiiml  and  mw  or  two  incisions  for 
(irainagf.  In  addition  to  this,  in  a  very  lew.  ci  itaiiily  not  morr 
than  thrvv  or  four,  tlim-  was  a  little  tiillinj,'  sii|Krlu-iid  stpsis, 
due  pri>lmbly  to  a  li|;uture,  but  scarcely  bat!  enough  to  deUiy 
eonvalisciiicc.  \Vlun  one  rcniiinhtis  the  conditions  nndcr 
\thich  the  operations  were  |>errornied.  antt  the  iaet  lliat  probably 
50  per  cent,  of  tlie  men  were  sufferiii}?  from  boils  or  some  other 
septic  lesions  at  the  time  of  athnission.  I  think  that  this  nmst  be 
considered  very  siitislactory.*  In  all  eases  the  skin  was  sterilisitl 
by  means  of  a  "J  lu  r  eeid.  solution  of  picric  aci»l  in  methylated 
spirit,  which  I  had  employed  instead  (»f  the  customary  itMiine 
s  )lntion.  since  V.W.i.  and  which  I  sugK^-sted  wouhl  Ir-  a  useful 
substitute  for  iodine  in  military  surirery  in  October.  I'M  t.t 

Respiratory  troubles  alter  the  anasthctic  occurred  in  a  lair 
nuniber  «)f  cases,  being  generally  an  exacerbation  of  some  pre- 
existing condition.  Though  only  one  case  was  evacuated  al'ti  r 
pneumonia,  the  two  cases  described  as  "■  dibilitv  "  were  in 
reality  the  result  of  respiratory  troubles  i'ollowing  the  operation. 

Late  Results. 

'In  1!»17  an  attempt  was  made  to  ascertain  tin-  condition  of 
all  these  patients.  At  fust  I  intendetl  to  ascertain  if  the  result 
was  satisfactory  twelve  months  after  the  operation,  but  in  those 
days,  in  France,  twelve  months  seemed  to  be  a  very  lony  time, 
and  the  chance  of  tracing  the  men  alter  this  interval  apjiearul 
very  dubious.  It  nmst  be  remcnd)ereil  that,  while  these  opera- 
tions were  beiiiy  pert'ormed  and  eiupiiries  were  \:  jirojircss,  the 

Urst  battle  ol  the  .S  me  took  place,  in  I'JUi.  and.  in  1!»17.  tlu' 

battles  of  Arras,  Viniy.  .Messines  and  the  lighting  in  Klandcrs, 
and  that  the  men  sent  <lown  for  operation  belonged  to,  and  were 
sent  back  to.  miits  engaged  in  these  struggles. 

This  being  so,  and  as  inlormation  was  retpiired  to  guide  one 

•  DurinK  tlu  samv  iK-rio.!  th.rc  »us  ull,,r  .a-r  ,,f  Mi|,j,i,iati..ti  a  vari.or.  lr 
llloujrh  thi  so  ..|Hrati.ms  h,  k  ,  .,iitiiiii<-<l  iiitorvaU  until  thf  i-ml  of  thi'  war.  I  laii  miiIv 
rwall  two  other  ■  clean  .  in  which  sii|.|mrHti..n  o<-,-i,rr<'.l    niiother  l.rniia  anil 

ar.so  a  cas..  ,.f  vaiicoM'  •j'lii-  niu~l  liavi-  Incn  consi.h.ral.lv  1.-^  than  I  iH-r  lent 

of  all  ia<es.     I  he  mial  niajonl  v  licalc.l  (imilv  ami  mmiiicIIv  I.v  lainiarv  nni..il 

Arul  for  MonliBing  the  hkin.  .\l>o  ■  .\n  Invistivat ion  ,,f  tl,,-  c,  ,,„.,  i.lal  I'B.uertiw. 
i-I  i'wnc  Acid,  ikiid  othi-r  ikiikts,  (;,ii/.'<  Uu^p.  XuviniU r,  I'.lU. 
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in  lutJirt'  casts  of  this  tlcsfription,  the  followins  plan  was  even- 
tually <leei(l«il  upon.  Six  Hear  nuHitlis  \v«  ir  allontd  ti>  cUipsi- 
alter  tlie  iiiDiitli  in  wiiicli  tlie  man  was  (lis(  liar<;e(i  IVom  li.ispital. 
In  the  month  lollowinj,'  these  six  ekar  niontiis  an  enqiiirv  was 
sent  out  to  the  niedieal  t>tlieer  of  the  unit  to  which  the  nnm 
belongetl  hel(»re  achnission  to  hospital,  astiiii;,'  lor  an  examination 
and  a  iv|)ort  on  tlie  eondition  of  the  lu  rnia. 

For  example,  siipposi-  a  man  was  o|m  lateil  npon  in  .\pril  and 
«liselmrKe«l  from  hospital  in  May.  six  clear  months  were  allowed 
to  elapsi',  and  the  encpiiry  was  si  iit  out  in  the  lollowin;,'  Dccc  inlu  r. 
.\s  a  matter  of  I'aet,  in  a  larf,'e  munlu  r  nine  clear  months  inter- 
vi  ned  between  *'je  disehar>{e  of  the  patient  and  the  sendinjj  otit 
of  the  notice.    It  will  he  seen  that  the  earliest  possihK-  time 
that  thr  patient  eonld  l)c  examined  would  !>»•  over  seven  months 
alter  the  o|)erati<»n.  and  it  mi<,dit  he  as  lonjj  as  eleven  months. 
Xine  mi»nths  may  he  taken  as  the  averafje  time.     I  most 
th»>r««iKlily  realise  that  this  time  is  very  short  and   that  the 
results  cannot  he  re<;arded  as  the  nltimati'  results  ;  hut  the  same 
would  he  true  it'  the  eiupiiries  had  been  sent  out  a  lew  months 
later.    \Vc  have  seen  («(•  p.  10)  that  it  is  pretty  generally 
agreed  that,  if  a  lu  rnia  does  n  eur  alter  <  >,  at  ion.  tlie  relapse 
usuallv  occurs  in  the  course  of  a  lew  months,  and  that  from 
8.5    DO  ,     cent,  of  recurrences  appear  in  the  course  of  the  first 
twelve  months.    I  am  inclined  io  think  that,  with  such  a  severe 
test  as  that  t  >  which  these  men  were  subject ed.  the  relapse, 
should  it  occur,  ..ould  be  still  more  likely  to  appear  in  the  early 
months.    .\t  any  rate,  such  a  record  should  enable  o!»e  to  form 
some  idea  of  the  probable  ultimate  results,  and.  what  was  of 
great  importance  at  the  time,  liive  one  an  idea  as  to  whether  it 
was  worth  continuinjr  with  this  particular  operation  in  these  cases. 

To  rou^jhly  one-third  «»f  the  en«iuirics  sent  out  no  reply  was 
reccivctl ;  in  roughly  another  third  a  reply  was  received  to  the 
effect  that  tlu-  man  coidd  not  be  traced  :  in  some  of  these  tin- 
man ha<i  not  rejoined  the  same  unit,  in  others  he  had  been 
transferre<l  to  s<mie  t»thcr  unit  ami  had  b«-en  lc»st  sight  of;  in 
others.  a<;ain,  the  man  had  afterwards  been  ay;ain  sent  to  lios])ital 
with  Ireiieli  fever,  nephritis  or  some  ntlu  r  ilhu  ss.  In  the 
remaining  third  the  men  were  ihlinitely  traei-d.  and  a  rejxtrt 
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»<l  on  tlii  ir  ciiiHlitiini.    Kivf  nl  flif  imn  had  htt  ii  rcporttd 
as  kilk'il,  w«Hiiuli-<i  iir  missing. 

The  ri'sults  <>htaitu-(i  arv  shown  in  thi*  foHowing  table  : — 

Xunibcr  (if  cases.         No  reply.         Not  tracetl.  Traced. 

nr                      (0                     50  51 

I'usos  traceil.  Xo  recurrence.  Killed  (»r  wounded,  lleeurrence. 

51                     45                        5  1 

If  the  men  who  had  been  reported  killed,  wouniled  or  niissinf; 

he  rc},'anli'il  as  siicci'sst'iil  cases,  as  I  think  is  cpiitc  justifiable, 
lor  they  wire  obviously  fit  lor  yiiural  service,  we  have,  of  the 
eases  tliat  could  be  traced,  fifty  fit  and  only  one  recurrence  in 
about  ci<;ht  or  nine  months  after  the  operation.  As  rcfjards  the 
case  which  recurred,  the  medical  ollicer  in  char<;e  informed  nu' 
that  a  swelling,'  rea|)pcare(l  si.\  months  alter  the  operation,  that 
he  had  been  providetl  with  a  truss,  an<l  was  able  to  continue  on 
full  duty.  It  was  interesting;  to  note  that  several  nietlical 
olliccrs.  wlieti  writinj;.  pointed  ont  how  nnsatisl'actoi y  it  was  to 
have  men  who  weri'  wearinj;  trusses  in  front  line  units.  It  would 
have  been  interesting  to  know  t<i  which  type  the  recurrence 
beionjifd.  tud  the  impression  j>iven  was  that  it  was  a  small 
bul;;in;;  and  |)r(ii)al)ly  lielnnncd  to  the  second  j^rouj). 

At  first  I  was  ratiii  r  disapj)ointed  that  so  many  of  the  men 
cuuld  not  be  trace<l,  but  when  one  remembers  the  circumstances 
under  which  the  cncpiirics  must  often  have  bein  received,  it  is 
extremely  gratifyiuf;  that  so  many  nudieal  olliccrs  in  those 
strenuous  times  were  able  to  examine  and  to  report  upon  the 
men  in  cpiestion.  Larjje  numbers  of  the  men,  of  course,  never 
rejoined  tluir  ori<>inal  units,  but  bad  to  be  sent  back  to  other 
battalions  or  units,  aixi  many  »>f  those  who  did  rejoin  were 
subsecpicntly  tmnsferred  before  the  arrival  of  the  enquiry. 

Doubtless  there  were  other  recurrences  anionj;  the  cases  about 
whom  there  was  no  n  |)Iy.  or  who  could  not  be  traced,  and  very 
possibly  some  of  those  who  were  satisfactory  at  the  time  of  the 
entpiiry  ri  lapsed  later  ;  but.  fnmi  the  above  figures,  their  number 
was  probably  small,  and.  eonsiderin;;  the  severity  of  the  test, 
these  results  n>!ist  be  rcfiardcd  as  very  satisfactory. 

These  operations  were  continued  during  1!)17  and  lUlS,  but 
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in  the  fornier  year,  nwinp  to  thr  >ir>;«'iit  m-o«l  for  moii.  ns  many  us 
puNsiblc  Wcrt-  fitted  with  tni><srs.*  sn  tluit  tliosr  (»|u  liitdl  upon 
Wert'  ofu  Kss  siiitiil)lc  typr.  Tlioiiyli  sonic  time  iiiiiy  liiivc  lu  tii 
siivid.  it  is  piolmhU-  that  thi-  slijriitly  \i,t\mr  tiiiii'  r((iiiir(<i  for 
operative  treatment  would  have  made  th<-  nu-n  nmeh  more  fit 
lo  stiiiid  tln'  strain  ol  active  niiht:u\  diitits. 

In  litis,  owinj;  to  tlic  dcniantls  upon  liospitid  accoininodation 
lor  \vo'.,i<le(l  nun.  tliesc  cases  were  largely  translcrred  Cor  tr«at- 
ment  t«i  speeial  hospitals,  where  the  pressnre  was  not  so  great. 

•  Ca-i-s  siiiliilili-  fur  i.|p(  nil  iiMi  «iiv  ullni  wiili  tni-M-^  :i-  ,i  tiiii|KiMrv 

incasuir.  Tlir  im  ii  wi  iv  iiisliiirtiil  tii  iipplv  fur  <i|K  ialinii  iit  a  luli  r  and  iiiDrc  >iiitalil<' 
tintr. 


I.H. 
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CHAPTER  IV. 


Tin:  Impkkfiu TLY  Dkscenoki)  AM)  Tin:  Ahvormally 
Descrndeu  Testis. 

Sem«  Davtlepramtel,  Anatsmwal  aai  Pathdogieal 
CoBsMtnitirat. 

The  imperfectly  <»r  nhminnnlly  ilt-scondccl  testicle  is  a  dc- 

Inrniity  wliicli.  tl  nu<;li  it  niuy  not  i/wv  rise  to  symptoms  during 
eliildlioixl.  will  iiliiio^t  (•(■rtiiiiilv  lend  to  serious  consciiucnc'cs 
(luring  adult  lii'c.  Tin-  dclorinity  may  Ik-  unilateral  or  bilateral, 
the  latter  being  by  far  the  nutre  serious,  on  account  of  the  un- 
certainty as  to  wlu'tlier  the  malposcd  (irj;ans  are  functional.  In 
either  ease,  however.  owin<;  to  liability  to  injury  and  to  attacks 
of  iiillaniniation.  it  is  likely  to  he  the  cause  ol  scvire  disability 
to  a  young  adult  who  wishes  to  lead  an  onlinary  active  and 
vifjorous  life:  on  this  account  it  is  in  ordinary  tinus  a  bar  to 
those  who  wish  to  enter  the  public  services,  as  well  as  in  many 
other  walks  in  life.  Frecpicntly.  Urn,  the  deformity  is  coni- 
plicateil  by  the  presence  of  a  hernia,  and  in  this  case  the  abnormal 
position  of  till'  testicle  will  lia\ c  an  important  bearing  upon  the 
treatment  ol  the  hernia,  opi  rative  or  otherwise. 

The  treatnjcnt  of  an  umleseended  testicle  is  thus  a  matter  of 
fjreat  importance,  and  I  tiiink  that  it  will  be  generally  admitted 
that  tin  results  oC  the  o|ierations  commonly  employed  can 
scarcely  be  re}j[ardc(l  as  satisfactory. 

It  will  be  necessary.  hef»)re  discussing  the  treatment,  to 
briedy  eonsiiler  certain  anatomical  and  patholojjical  |ioints 
which  have  a  practical  b(iniii<>  upon  this.  \o  attempt  will  be 
made  to  go  into  these  mattirs  lully  :  they  will  be  found  atle- 
{juatcly  tlescribed  in  standani  surgical  and  anatomical  tcxt- 
b<K)ksand  also  in  Mr.  McAdam  Kccles"  b(;(>k  on  the  "  Imperfectly 
Descended  Testicle."  *  to  which  I  am  indebted  in  many  of  the 
remarks  which  follow. 

*  "  The  InilK'rfi>ctlj-  Dcsct  nclccl  Test  irlc."  Iiy  W.  .MoAdiim  Kceli-s.    I.on(i<in,  I'MKi. 
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It  is  scarcely  nccessnn*  to  mention  that  the  testes  are  developetl 
(hiring;  the  early  iiioiitlis  of  In  tal  lilV'.  one  on  eaeli  side  of  the 
tiiiil-linc  ill  the  riyitui  of  the  kidiuy.  ami  that  tludeseeiit  ol'tluse 
organs  t<>  the  MTotimi  takts  |»lai'f  thiriii>,'  the  later  months,  the 
p«)eess  heing  completed  iM'lore  birth.  Since.  ln»wever.  imperlVt-t 
descent  must  (Icpend  upon  sonic  aliiioiinality  in  the  natiiiai 
pnieess.  it  will  lie  well  to  hriclly  consider  the  manner  in  which 
this  elian^jc  in  jiosition  is  hroujiht  about. 

The  spenimto)?enic  tissue  ol  tlic  testicle  is  di  vclopcd  I'loni  the 
jrcrininal  cpitlicliniii  of  tlic  irinital  ridyc.  nliicli  is  situated  to 
the  inner  side  ol'  the  Woltliaii  body.  From  tlu  latter  structure 
is  <leveh>ped  the  excretory  apparatus  of  the  testicle,  includinft 
the  eoni  vasculosi.  the  vasa  cITcrciitia.  the  i(  t<'  testis,  and  als(t 
the  cells  liiiiuf;  tlic  basciiuiit  nuiiibraiie  of  tlu'  scminiiVrous 
tubules.  From  the  Wollliaii  duet  are  derived  the  eonvoluted 
tube  of  the  epididymis,  the  vas  deferens,  the  ejaculatory  <l«ct 
and  the  vcsicuhe  scmiuales.  The  rudimentary  testicle  and  the 
Wolilian  body  soon  become  suspended  from  the  dorsal  rejjion 
of  the  peritoneal  cavity  liy  a  nu-sentery  known  as  the 
mcsorchhmi.  This  peritoneal  fohl  is  continued  in  an  upwnnl 
direction  to  lonii  the  plica  vasciilosa.  in  which  the  blood  vessels 
pass  to  and  from  the  testicle,  and  in  a  downward  direct itm.  where 
it  is  known  as  the  plieu  },'ul>crnatrix,  because  the  jjubemaculuni 
here  passes  forwanls  to  reach  the  l«»wcr  pt>lc  of  the  devch»ping 
gland. 

The  j{ubernaeulum  ajipears  durinj;  the  fourth  month  of  betal 
life,  and  reaches  its  maximum  development  during  the  sixth 
month,  when  it  forms  u  definite  cord-like  structure  extending 
from  the  testicle  to  the  jrroiii.  It  is  at  liist  composed  of  con- 
nective tissue,  but.  later,  muscle  hbics  both  of  the  striped  and 
mistriped  varieties  arc  fouml,  the  former  being  derived  from 
the  muscuhir  fibres  of  the  devehiping  oblicpie  muscles  of  the 
abdominal  wall  in  the  rcfjion  of  the  in<;uiiial  canal.  Above  it 
is  contained  in  the  plica  gubcrnatrix.  and  is  attached  to  the  lever 
end  of  the  testicle  and  epididymis;  below,  its  attachment  is 
more  complex.  It  traverses  the  abdominal  wall  along  the 
course  of  the  inguinal  canal,  where  part  of  its  iibres  lilend  with 
the  muscles,  but  the  main  part  of  the  structure  is  continued  down 
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ln'ynii(l  this  t(»  tlu'  siipcrfu-ial  tisMus  nC  the  jjroin.  \v|ur»-  some 
fihtvH  are  uttarhrtl  t<t  that  |M»rti*>ii  oi'  tin*  Hkin  wliifli  cvontiiully 

IwcniiUN  the  sciotiim  :  titlit  is  arc  diircttd  inwunls,  mid  iirv 
atttu'lu'd  to  till-  |iuhis  and  the  root  ol'tiie  penis,  wliik'  otlur  iil)r('s, 
OKain.  may  Ih-  tnict-d  to  Scar]Mi's  triangit-  aiul  vvi-n  to  the 
perineum.  whert>  they  may  he  attaehetl  to  tht*  raniUK  and  the 

tulx  iusity  (if  tlif  iscliiuni. 

In  till-  sixth  month  the  procissns  vaginalis  luakts  its  appcar- 
anee.  This  ponch-hke  outgrowth  of  the  peritoneum  is  neither 
pulle<l  down  l>y  the  gubemaeuhini  nor  |)ushed  down  het'ore  ;!ie 
a(l\';iiiein<;  testicle,  liiit  appears  to  lie  a  true  out^'rowth  <«.  ill*' 
peritoneum  thnaijrli  the  alidominal  wall  in  Mie  situation  ol'  tiie 
inguinal  eanal  in  front  of  the  gubemae.  ii"n.  deriving,  as  it 
extends  towards  tlie  serotuiii.  coverings  i>  >m  the  internal  and 
external  i>l)li(pie  mnseles.  This  ;;i\es  i.  .  explaiiatiim  of  the 
I'niiy  I'ornied  processus  va<iinalis  and  tunica  vaginalis,  which  are 
eommonly  present  even  when  the  testicle,  owing  t«»  the  failure 
<tl'  the  normal  process  «>f  descent,  may  never  even  have  entered 
the  in<;uinal  eanal. 

There  is  still  a  ytwMl  deal  of  nnecrtuinty  us  to  the  actual 
mechanism  by  which  the  «leseent  of  the  testicle  is  br<»ught  about. 
es|  .  ially  as  to  the  |)art  played  l>y  the  •julternaculuni.  Pnihahly 
the  i>rineiple  of  "  une({uul  growth,"  as  seen  in  the  marked 
development  of  the  lumbar  region  of  the  spine  at  this  stage  of 
fa-tal  development,  has  a  good  ileal  to  do  with  the  change  in 
position  ;  if  there  is  a  rapid  increased  growth  of  the  structtues 
bounding'  the  posterior  wall  of  the  abdominal  cavity  above  the 
level  of  the  |)rimitive  testicle,  accompanied  by  a  coniparativily 
small  increase  of  the  structures  below  tliis  level,  tin  re  nuist 
naturally  be  an  api)arent  nioveiiient  of  the  testicle  towards  the 
h)wer  part  of  the  peritoneal  cavity. 

The  presence  of  muscular  fibres  in  the  gubernaeuhmi  suggests 
that  this  structure  may  exert  some  active  influenc(  in  drawinj; 
the  testicle  down  towards  the  scrotum,  but.  on  the  oilier  hand, 
the  scattered  nature  of  these  muscular  elements  and  the  presence 
of  cellular  tissue  has  led  many  to  regard  it  as  having  a  more 
passive  function,  viz..  that  of  drawing  the  tt  sticle  towards  the 
scrotum  by  a  slow  fibroid  change  and  contraction  in  the  ct)n- 
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niTtivc  tissue.  It  is  possihit'  tliat  tht-  artion  ol'  the  kiiIm  iiiuciiIuiu 
nu»y  Jh-  still  iikw  passive- ;  it  inny  art  simply  as  a  liyainciit 
attaching  tlif  tvstich-  to  tlu<  scnitiini.  so  that,  an  the  Kummmiinf; 

parts  (.TOW  anil  the  li;.'aiiiciit  doo  imt  iiicrciisc.  flic  testicle 
};ni(liially  assiiiiies  a  lowci-  and  lower  |iositioii  in  relation  to  tlie 
tilHloiiiinal  wall  aiid  fontcnts.  It  would  sc<-ni  that  the  (irspt-iit 
of  tht!  tvMtick'  rail  Im-  <'.\plaiti<>(l  by  a  conihination  of  the  two  last 
snppositiniis  without  assniniiiy:  any  aeti\c  cuntractinn  of  the 
;;iil)enuuMiliiin.  In  any  case,  the  known  attaeliinents  ol  the 
guiM*ntaruiiiiii  in  tin-  fu-tus ;  the  n-li*-  of  this  stnirtim-.  in  tin- 
normal  adult,  ronmrtinj?  the  testicle  with  the- skin  of  thosfrotuni. 
and  its  urraiifjenicnts  and  altachnicnts  in  eases  ol'  iniperl'eet 
descent,  and  especially  in  malposition  or  ectopia  testis.  stron;>;ly 
suftffrst  that  it  has  a  very  im|M»rtant  function  in  the  d(>sc(*nt 
ol"  the  ti'sticle  f'roni  the  iotal  to  the  adult  position.  For  tin- 
purpose  ol'  omparison  it  may  lu-  pointed  out  that,  in  the 
I'eniaU-.  the  o  ary  imderyoes  a  similar  though  less  extensive 
pniccss  of  (h'scent. 

The  tcsti(-le  attains  a  position  opposite  tin-  internal  alidoiMinal 
rin<;  in  tin-  sixtii  month,  enters  and  traverses  the  inguinal  canal 
durni^r  the  seventh  and  eighth  months,  and  reaches  its  permant-nt 
]M>siti(>n  in  the  scrotum  at  the  «-nd  of  tin-  ci^rhth  month.  That 
part  ol'thc  peritoneal  pouch  whi(-h  nccu|)ics  the  se-rotuni  l)cc>«Mtcs 
Ihe  tunica  va);inalis.  whiK-  the  ehaniK  I  of  comnnmication  with 
the  peritoneal  cavity  slmuld  rapidly  atrophy  ami  close.  s»»  that 
the  whole  proc<ss  of  dtst-ent  of  the  testicles  and  eh»sure  of  the 
processus  \  a},'inalis  should  he  complete  at  hiitli. 

Ahnormul  I'lisitiims  oj  tin  Trsliclr.  The  tistiele  may  ht- 
arrestcd  at  any  point  in  its  descent  lietween  the  abdominal 
cavity  and  the  scrotum.  Ilcn(-e  three  staijes  ol'  iniperrect 
descent  are  re(-o<inised  :  (1)  It  may  Ix  retained  within  the 
ulxlominal  cavity  so  that  it  cannot  he  i'elt  on  palpation.  ('J)  It 
may  be  situatcnl  within  the  inguinal  canal.  (3)  It  may  trav«-rse 
the  iniruinal  (-anal,  hut  Ix-  arrestf-d  just  l)el')W  th<'  cNternal 
ahdoininal  rin<j;.  In  all  varieties  a  (-ertain  amount  ul  mohility 
is  generally  present.  Thus  the  t(-sticle  may  he  oc(-asionally 
palpable  in  the  inguinal  canal,  and.  at  other  times,  cimipletely 
disappear  into  the  abdominal  cavity,  or,  on  the  other  hand. 
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leu  Ic-tis 


may  n.ctimi  >  i.  nve  tfi*'  <«iwl  M«w  and  ht-  felt  Jh-*!  IhIuw  the 
fxti-rtiiti  riiiy. 

To  thi-M'  timr  v;imtM"N  iimy  p<  rhn|»s  Im-  mUU-il  a  I'ourtli.  nn«l 
a  h'ss  H'rious.  TIm"  t<  >lt<'l<'  h^i^  icaclufl  thf  -.( i  ilnrii.  Imt  liiiiiys 
iit  :i  iiiL;li>  r  I.m  I  tliip  loriii.il  >ii<l  i>  i.nilmhlv  drviilidlv  Mllilllcr. 
This  ciiikIiIkih  is  olti  n  iissociati  il  willi  a  la  riiia.  lual  it  is  whilr 
(  Xutninins  tlic  Inttrr  tliat  th«-  i-<>n«litio»i  of  tin-  trsticli-  is  iiotM  Hl. 
Atti  iitiuii  was  (liaxMi  to  this  liy  Mr.  .1.  t..  CaK  .  il(  >  "li'>  p<  nls 
out  (Icsiiiiliility  -I  (  illinu  the  ulioii  i.l'  thr  |iatn  iit  tit  thi- 
c-niulitioii  "f  the  ttsfid,  Inlorr  ..p.iatiiiK  «>n  tlu'  iMmia.  Ifst 
th<'  iliffcroiMf  in  mz«-  shmiW  hi-  w»ti«H  <l  altrrwnnK  hy  tin-  pati«  nt. 
wild  wuiilii  till  M  |.r"'l)iil)ly  ..ttrilaitr  il  to  fin  (>|i<  ratinii. 

In  addition  to  impi  ilVct  (Icscciit  of  thf  tisticlo.  aim  iiiial 
drscciit.  i>r  <cto|»ia  t(stis.  is  «>ccasi(»nally  iiM-t  wilh.  H<  tin- 
ti-stirlr  passt-s  tltnm^  lb«  iiifniitail  canal,  bnt.  inst^  -d  ol  »  iiti  i  inf 
tlu'  scrotum,  reaches  son,    aluioriiial  sitn.dioii  ir  vari'  '  ■ 

of  tliis  condition  arc  r(i'i)>.'nis»(l.    (I )  It  may.  all      havii  i< 
external  rin>{.  pass  upwards  ami  outwards  towani-  tla  aiiier»..r 
su|M>rii>r  spine  »»f  the  ilium.    (2)  It  may  pass  i  wards  in  I  nt 
of  the  puliis  to  III.  root  of  the  penis.    (:<)  It  ni.iv  h.-ieku^nds 
into  tlu  perineum.    ( J)  It  ma>  pass  downwards    nd  outward 
into  Scarpa's  triangle:  it  is  oltcn  stat»d  that,  ii   thcs«  «'ast  s. 
the  s|M'nnatic  coni  traverses  th«'  crural  canal  in-i  ad  of  the 
in^rniiial  etmal.    Il   it  liai)|i'    -  at  all.  this  is  .crl.  nly  a 
rare  occurrt  nee.  and.  as  a  ;   le.  tli>   testicle  li:is  tollov^  d  u 
normal  cHiurse  throngh  the  insiHinHl  eanal  in  spite  o(  its  iuii 
•Icstination.' 

Man\    iiuscs  have  been    ii-riresti  d.  Inith  lor  uip        i  cent 


•  .1.  C.  riilvcrli-\.  I.iiiii'l.  I!M"   \  . 

t  Tl"  ^liit,  mciit  ttiiit  tin'  ti 
Scar|«  -  m    ;:;l<'  m-i  iii^  in  iiiai. 
ll>liiil  (llliln-  thr  lil-t  tVw  .veins'.  .\- 
liiit  it  iinv  sill  t\  i-  _'iM  ii.  it  Li-ncrallv 
lie  a  vlinititt  •■xaiii|4r  of  ;tTi  alnKPi  iii 
in  whioli  (lesiTiit  thnmu'li  tlic  c mriil 
ilisscctiiiii.     Km- cv  Huiplr.  Mr.  .laciiii 
( li-iiciatiMii."  iiuot'  -  I-  -111  i  \,uii|r!c  ■ 
\V.  K.iwli  r  il.iiif  .l.  ls!H>.  \      I..  |i. 
in  ^(•ar|Kl  ~  i  riaiiL-ii',  liiin'  i*  ii"  v\fv 

till'  t>Mii  lc  anil  til-  -|M  !iiialii  nl  liail  inviT- 

canal.    Mr.  Mt-Ait  .  m  Ki  ilfs  (Im-.  -uiiriirJ.)  r> 
aM  very  cloubtfiil.  a  stat'  iiK'nt  witli  which  I  tli 
such  a  c»«aiHl  know  i-*  no  niiiiirum  j>r»'|)ttrati. 
in  the  Rogni  Coll^  of  Snrtteoati'  collection. 


|.  -I .. 
ill, 

mI  wi'ik- 
iik'  no  ' 
I"  mil. 
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■  li  ca.st'. 
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III  in  or 
rirniiM  of 
<ii  liv  l»r. 


ii'  I.  .tii  lr  vias  sitiiatiHl 
..  .ciil.t  nf  the  nisf  that 
•  I  iiislcail  iif  the  inuiiinul 
■  nee  of  this  almorniiilil  V 
1  have  never  met  with 
\»  s  it.    There  id  no  example 
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uitil  ixr  al>i,  mini  .1.      nl.    M  will  Ik  l.t  sf.  fu-rlmps.  to  «fm>Hhr 
the  UltttT  f»»fl*Uti<it)     rnt.  IVrt-  'n-Tt'  tlw  tlvsi    M»   lllis  Ik«  n  Willis 
factonly  .i^lU!  'I         .umk  i  ■  :i->nii.         M.n.Kil  |.MMlinn 

Ims  n  hccii  Mtl.iiiu,  ;  <-ll«  •  «ill  l)f  loiiii.:  tlmt  tin  t.Nliilr 
has  ,»  liilly  imII«.I  liirtlit  thun  w«»ukl  Im  mt.  ssiiry  for  it 
to  r»iu  li  the  s<  riituiu.  TiM  it  .  \«  rv  litth-  «louht  tlwt.  in  .io».t 
»■)«-  -  111  trtopi  tlic  :il)iit>nn;il  |i<.sili..ii  .r  til.  i(>»irt<  I  IK  to 
s.  „  .ilmnriimlity  about  till' ill tachin.  lit  ..r  nil  low.  1  '11.  I  tlif 
u,,l.(  iiiiu'ulum.  It  lias  Imtm  si»  n  that  this  sfriii  Uin  ,rii. 'lly. 
is  rooiwi'tnl  with  ii  iiiiiiili     ."Isli     liinsi'  .i.      i  -kin 

nl  the  nitiim.  ;iiiil  tin  ;il>i.  riiiiil  .  <l<  i<  <l  ti  sti«-li'  i  ,  <  ars 
to  ,.(•  .Iniwii  into  its  iiiiiiMial  I     ili.-t.^.y^  .  .ii .  .f  ont  nion- 

ot  th«sf  xroiips  of  fihrt's.    Vmh,  Ay  hiiu-i»t  to  thi- 

stTotin    is  weaker  tli!iii  it  slmiil.!  li,     "i.^  the  t-     -le  is  ihsphiml 

|)V  tin  l"ll  of  tin    sIrollLier  111. ICS 

Km-  .     ,iil|>le.  in  piliiual  eel  '\>i 
testicle  is  ilrHwn  heyoml  the  ser 

aetion  of  the  lilm  s  nl' t  In  oiiIm  in 


int' 

.11  \\\. 


.till 


iieli  iiia\  1)1 


1)1  attar 


in  that  tlw 
ineiiiu  hy  tlie 

.111  tills  11  Hii'M. 

t  i-i  Ilium  ;    presiiniahly  this 

lasi  .  iliis  is.  in  these  eas  ...iit  or  at  any  rale  has  u 
stronger  action  than,  that  .  ..n  ol  the  y;iilM  rnaeiiluin  whieli 
has  :i  scrotal  attaehnu  nl .  i  .ilHii>rm:il  ariMn;,'eiiient  of  the 
jriil,,  inaeiiluni  may  lu'  vnitietl  at  ii|.(  rations  Inr  ectopia 
testis. 

Another  |M>ssihh-  eaus.  ..lupia  is  that  the  testis  may 

lie  <lis|)laee(l  to  its  iini!  itimi  li\   'lif  pressure  of  a  «'o- 

existiuf,'  hernia.  This  i  ^jHeiaily  lik.  I\  whm  the  testiele  is 
displaced  either  towards  thv  anterior  su|Miior  spine  or  into 
Searjia's  triangle.  Th'-  oe.  asioii.il  ass<KMation  ol'  an  interstitial 
hrriiia  with  a  displaeeil  tistiel.  i.uhl'Iv  su}r>«ests  that  the 
unusual  position  and  iirranut  nieiit  ol  in  niial  sac  is  due  to 
M>nie  interlV  n  iiee  with  the  deseent  of  tlw  hernia  hy  the  testiete. 
ami,  if  this  i-  t  wmild  -i  .  u  t"        .  .lu  lly  pnssihle  that  ir 

sniiie  eases  tin  i  i.  >ii  ■  '!  the  heiitia  mi>;hl  have  an  elTeet  in 
(iisplaeiny  tin  stieh 

The  jfoheniaeulum  is  likewise,  oi  all  jirohnhihty.  mainly 
respi.iisil.le  for  I  lie  impi  rliet  descd.-  .f  the  t(  stic|i  .  tlii.iiyh  it 
is  hkely  that  other  faelors  also  play      more  or  less  iiii|  nitaiit 
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part.  WfukiHss  ol'  its  attaclimcnt  to  tin-  scrotiini,  (Icficiciicy 
of  its  niiisoiilar  action,  and  attachment  to  the  superficial  tissues 
of  tiic  yroiii  ill  the  nci({lihoiirli<)(i<l  of  tlie  external  ahdimiinal 
rill};.  Iiii\<-  all  l)((ii  siifiifcstcd  as  possililc  causes,  and  tlic  latter 
eoiiditioii  is  (ilteii  noticed  during;  operations.  It  is  also  very 
proliablc.  though,  so  far  as  1  am  aware,  it  has  not  been  verifted 
hy  actual  dissections,  that  there  may  he  some  a!)iiormality 
about  the  iipjx  r  attachment  of  tiu  jriibcrnaculum  to  tlic  testicle. 
Xormally  it  should  l)e  connecteiJ  with  the  lower  end  of  the 
testis  and  epididymis,  hiit  sliould  this  be  weak  or  absent,  and 
should  the  }.'iil)eriia<"iiliim  end  above  in  the  extraperitoneal  tissue, 
or  should  its  main  connection  be  with  sonic  other  structure,  it 
is  manifest  that  the  normal  <lcscent  of  the  testicle  would  be 
jeopardised.  The  fact  that  the  imperfectly  descended  testicle 
jreiierally  sliows.  also,  many  sif^ns  of  arrested  developiiieiit  is 
dieidedly  in  favour  ol'  some  abnormal  process  occurrinj;  here, 
and  it  is  conceivable  that  some  cm»r  in  the  formation  of  the 
fruhcrnacuhnn  in  this  situation  iiiii;ht.  I)y  tension  or  pressure 
upon  the  vi  ssels.  interfere  with  the  dcvch>pmcnt  as  well  as  with 
the  normal  process  of  descent. 

A  number  of  other  eondititms,  anion;;  which  arc  the  following, 
have  Ix'i'ii  described  or  siiffirested  as  possible  causes  of  imperfect 
«lcsccnt.  The  lony  inesorciiiiiin.  which  is  K'''i^'i'i"y  present,  may 
allow  the  testicle  to  hang  so  freely  in  the  peritoneal  cavity  that 
it  may  fail  to  enter  the  inguinal  canal,  or  may  only  do  so  at  such 
a  late  sta<;<'  that  complete  descent  is  impossil)le.  However,  the 
persistence  of  the  incsorchiuni,  as  will  be  ex|)lained  later,  may  be 
due  to  the  absence  of  the  nonnal  pull  and  guidance  of  the 
gubeniaculum.  Peritoneal  adhesions,  the  result  of  intrauterine 
peritonitis,  may.  in  some  eases,  unduly  limit  the  mobility  of  the 
testis  ;  it  is.  however,  very  uiuisual  to  meet  with  any  traces  of 
these  <luring  an  (»pcration.  Als«».  shortness  of  the  vas  deferens 
and  the  veins  of  the  spermatic  plexus  have  been  suggested  as 
caiis's  ;  thouyh  these  are  sometimes  found,  they  are  more  likely 
to  be  the  effect  than  the  cause  of  imperfect  descent.  The  same 
is  probably  true  with  narrowness  of  the  inguinal  canal  and  ptK>r 
development  of  the  scnttum,  both  «if  which  have  also  been 
regarded  as  causes.    Over-action  of  the  cremaster  muscle  seems 
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rsitlu  r  a  riiiu  iliil  ciiiiM'  of  impt  rrcTt  closft  nt.*  but  it  may  hero  be 
pointed  out  that,  in  infants  and  ehililnn.  stnmjf  aetimi  nl  lliis 
nuiself  iiiiiy  occiisiunnlly  dniw  llic  l(sti(l(s  up  to  tlic  cxtiintd 
rinjj.  or  i-vtn  to  a  still  h\n\nr  livil.  This  action  is  only  ttin- 
porary.  but  it  nuist  be  reinendierr-d  tliat.  in  a  cliild.  absence  of 
the  testicle  thirin}?  an  cxiiiiiiiwitinii  miiy  !•»•  dnc  to  tiiis  eanse : 
tlu-  true  condition  will  In-  tibvioiis  if  further  ol)sirvations  are 
iuade. 

The  Anatomy  of  the  Imperfectly  Descended  Testicle. 

The  exaniiimtion  of  |)atlioloj;ical  prcpiirations  and  the  observa- 
iiiins  made  in  the  course  of  op«'rations  show  that,  in  many  ways, 
the  anatomy  of  the  tindcsccndtd  dilTt  in  from  tliat  uftlic  normally 
dcsecndcd  testicle.  As  tlicsc  anatomical  facts  havi'  an  important 
iHiiriii},'  upon  the  operative  treatment,  it  will  be  necessary  to 
briefly  cimsidcr  them. 

The  tunica  vafjinalis  is  always  prisiiit.  and  is  often  re- 
markably lar;;c  and  bajiKy.  It  connnonly  extinds  to  a  much 
h»wer  level  than  the  testicle;  for  instance,  it  may  fully  occupy 
the  scnitum  while  the  testis  itself  is  arr(  ste«l  in  tlie  inguinal 
canal.  This  ajjrccs  with  the  mode  of  development,  for  wc  have 
seen  that  the  processus  vaginalis  of  the  fietus  is  neither  pushed 

*  Mr.  .lacdlisdii.  ■•  -(■■.  ul  tlir  Miilc  iimiiii^  i<f  ( ii  ni  T-at iuii.    p.  41.  im  iiliim> 

>fvi  ral  la^csiii  wliii  lia  mirinallv  .l.  sci  nil.d  t.  stit  li-  has  In'i'n  ilniwn  up  intii  tin- inisiiinal 
laiml.  |>rfsnnml)lv  as  tlio  n'sii'lt  of  a  stp.iii;  ii.tioii  <>{  tlir  c'n'riiaslcr  an.l  lias  tlicti 
liernianently  n-maimnl  in  tlieBbnoriiial  |K)sitii.ii.  iM  cciniMu'. .  linii  iilly.  (  [im  -  ..f  iinpiTfrct 

ueHCPnt.  ,    ,  11      1  1 

I  have  nTcntly  lm<l  unili-r  my  can'  tlic  fullcwini.'  <.i>c  in  vilin  h  a  iH.nnally  placi-il 
tpstirlc  a|)|K'ars  t'n  liavo  Ixt-ii  |ifVnianriitly  n  tiai  tcil  iiiti'  '.In-  iiiiiimial  l  aiial  :  I).  \\  .. 
aiiril  iiim  tccii  vi  ars.  was  adiiiitlnl  iiiln  <:ii\  \  ll.i^pltal  with  tlic  following  histmy  :  In 
.liiiic.  I'.IIH.  wl'nir  niL'auiii  in  liis  wcirk  a>  a  -awvri.  lie  ^tmiiifil  hilllrtelf  wvon-ly  whilo 
liflinj;  thr  tiuiik  <if  a  Hit  »i  i(;hinf;  ahmit  i  i;;ht  iinnilri'ilwriilht  :  hi-  frit  si^mctliiii«  sli|i 
up  into  hiK  }<">''>'«"''•"'»  liim-'*''''  f<»ii<'l  lli'"'  ''»■  I'  f'  '«'>'i>  !<■  had  clisip|H'aml 

from  thp  scrotum.  At  the  xame  time.  «r  shortly  atli  r.  a  swi  llin.:  a pin  an  il  in  Ihr  li'ft 
groin.  Tho  |>»ticnt  states  that  until  this  lim.'  Iioth  t.  stii  h  -  ha.l  lici  n  pir  i  iit  in  llir 
Horotum.  and  that  thov  wereof  eipml  sizr  :  also  that  in-  Im.l  in  \<  r  -nih  iv.l  from  hi  iiiia. 
anil  had  ni-viT  had  aiiv  swi'lliiii!  ill  the  i.'ioin.  IIh-  fathi  r  and  iiiuthrr  lioth  roiiliriiiril 
this  history,  and  wi  rr' i  iii|ilial ir  tliat  nothini;  almoriiial  had  rvi'r  Ihmmi  niitiocii  Ix-forc 
the  ai  i  ideiit.  The  n'tmcted  testicle  had  never  sinee  the  aeeideiit  returned  to  its  normal 
IHwition.  On  ailmiiwion  there  was  a  small  heniia,  and  the  lestiele.  whii  h  l  oiild  Im>  felt 
in  the  inguinal  canal,  could  be  manipulated  just  through  the  external  niii; ;  the  left 
side  of  the  senitum  was  well  developed.  .Vt  the  o|HTation  the  anntoniiial  eonditioii 
found  was  that  of  an  im|M  rfeitlv  descended  testis  :  there  was  a  larue  tilili.a  vaginalis, 
which  eonneeted  with  the  peritoneal  cavity  liv  nicai.^  of  a  p.ifeni  processus  vaiiinalis, 
and  the  testicle  was  smaller  than  the  noriiially  placed  riijlit  Idiclc. 

Here  the  .same  strain  which  drew  the  testicle  up  into  tie  im;iiiiial  canal  apjs'ars  to 
have  foreeil  some  alMloniinal  vistcuH  into  the  hernial  sae  for  the  first  time.  The  twin 
produced  was  slight,  and  on  admiwtlon  to  hoxpital  the  sensation  in  tho  dis|>Uced 
t«8ticte  was  diminisbed. 
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flown  by  the  testit'le  nor  i>ullf(l  down  liy  the  ^jubcrnuculuni, 
but  is  an  »>utgn)wth  of  the  prritoneimi.  In  practically  all  cases 
the  processus  vufjinalis  is  not  obliterated,  and  bciu-f  hernia  is 
ii  very  rntpicnt  eoiiipMcation.  Not  iiirrccpicntly  tlie  hernia 
oeeupies  the  in<;uinal  eanal.  its  I'urtlier  descent  to  the  scrotum 
bi'inf;  a|>parcntly  hindered  by  the  presence  of  the  testicle. 
Kven  when  no  hernia  can  be  detected,  it  is  extremely  prol)ablc 
that  a  patent  pnteesMis  vatrinalis  will  be  found  at  the  operation. 
When  the  testis  is  abnormally  plaee«l  in  Scarpa's  trian}>lc,  or 
is  displaced  towards  the  anterior  superior  spine,  the  conditidn 
of  the  tnniea  vajjinalis  is  sintilar.  and  there  will  probably  be  a 
co-existing;  actual  or  potential  hernia.  In  perineal  and  penile 
ectopia,  both  <»f  which  arc  very  rare,  a  hernia  is  luuisual. 

The  testicle  itself  is  generally  smaller  than  the  normally 
placed  oryaii  when  the  iiii|)erfeet  descent  is  unilateral,  and 
smaller  than  it  shonUI  be  at  the  age  ol'  the  |)aticnt  when  the 
condition  is  bilateral :  it  is  also  softer  t«»  the  touch.  Occasionally 
it  is  but  little,  if  any.  smaller  than  the  normal  organ,  but.  on  the 
otiier  hand,  it  may  ha\e  m  t-  };one  atrophy  to  sueh  an  extent 
that  it  is  only  the  si/.e  of  a  bian  or.  indeed,  it  may  disa]>pcar, 
leaving  no  trace  cxct  i)t  upon  histological  examination.  I  met 
with  such  a  case  about  a  year  ago.  The  |)atient  was  a  man 
about  twenty-five  years  of  age.  with  a  ri<rht  iufjuinal  hernia  ; 
the  right  testicle  was  missing  from  the  scrotmn.  ind.  as  far  as 
the  patient  was  aware,  there  had  never  been  any  evitlcnce  of  its 
cxlstjiice.  There  was,  however,  in  the  injiiiiual  canal,  an  ill- 
tlcfmed.  sliglitly  tcmler  nuiss.  which  was  thought  to  l)e  the 
missing  organ.  At  the  operation  no  trace  of  the  testicle  could 
be  found,  even  by  a  finger  intr<Hiucc<l  through  the  neck  of  the 
sac  into  tile  |)erit(.neal  cavity.  .\  cord-like  strueturi'  at  the 
upper  end  of  the  sac  was  thought  to  be  the  vas,  and  this  couUl 
be  felt  to  pass  over  the  brim  of  the  pelvis  in  the  usual  manner. 
On  tracing  the  vas  downwanis,  it  gradually  got  smaller  and 
at  last  (lisa])peared.  without  any  trace  ol'  the  testicle  being 
met  with.  The  whole  sac.  and  with  it  the  vas,  was  removed 
accordingly.  Histological  examination  of  the  upper  part 
showed  the  presi  iiee  of  a  normal,  but  rather  small,  vas;  sccti«ms 
uf  the  lower  end  showed  the  presence  of  a  number  of  tubuleii  in 


\natomica1  and  FatiMo^ksA  Constderatio»s  59 

tlu'  Willi  ..r  the  suf.  iiiul  these  H|)|>uiently  repiiMiited  the  rmli- 
ineutary  epi.lidyniis.  In  this  c»»e.  n»acros«»|>M-«Hy.  t\w  testieU' 
ha<l  completely  (lisii|)|M  iired. 

The  epiditlyinis  is  also  u.iunilly  Miiiill.   ill-«level..j)e»l  ami 
hMwely  eoniieeteil  with  the  Ixxly  >!'  th<  testicle. 

As  a  rule,  the  tcnticlc  is  at*«rhcH  to  tfic  back  «»t  its  |>««t««ert! 
sac  by  a  wcH-dev(l..i.e.l  m.  M.i'.  tiimn    ;m.l.  on  tliis  .i.-e,.nnt.  it 
may  have  a  eoi.sidi  ral.le  amount  of  mohdily.    This  r  .  soivliiimi 
is  a  persisttn.i'  ol  the  lutal  stnicturc.  whicfr  i«  always  pnnicn* 
at  an  carlv  staj.n-  <.r  ilcvcIo|)nunt.    Its  ass««Mti.*  with  an 
impiTfcetly  deseencUd  testis  in  an  adult  may  possiMv  l„-  due 
to  failure  on  the  part  of  the  jjubernaeuluin  to  draw  tlw  te^ti<-i«- 
down  beliind  the  peritoneum  to  its  normal  position  wit1«i>  the 
timica  vaRinalis. 

In  the  normally  placed  t.stiele  in  the  adult  (il)rons  r.niams 
ol  the  f{ubernaculun>  can  be  reeofjni^'d.  atlaehin;-  the  K.wer  part 
of  the  tunica  vaginalis  and  the  testicle  to  the  iMrttoni  «>f  the 
scrotum.  In  the  sanie  way.  in  the  imperfectly  d.  se<  ndtd  orijan. 
the  remains  of  this  stnieture  can  be  reeoynised.  though  its  main 
attachment  will  probably  be  to  the  superficial  tissues  of  the  unnn 
or  to  s»»mc  other  of  the  insertions  already  clescribed. 

The  scrtJtum  may  be  fully  »leveloped.  but  is  oft(  ii  only  im- 
perfectly formed.  This  is  .  specially  likely  to  be  the  case  where 
the  imiK-rfect  descent  is  unilati  ral.  In  this  ease  the  side  «>f  the 
scnrtuin  which  <-ontains  the  fully  <lcscende<l  testis  is  well 
developwl,  but  the  other  side,  which  has  luver  been  occupied, 
may  be  so  small  that  the  mc«lian  raphe  is  more  nearly  liorizoidal 
than  vertical. 

As  might  he  anticipated,  there  is  generally  a  good  deal  of 
weakness  an<l  stretelun<r  of  'he  strtietures  which  bound  »h. 
injruinal  canal,  the  result  of  the  presence  of  the  testicle  and. 
voy  probably,  also,  of  a  hernia.  This  is  sh»»wn  chi»  fly  by  the 
incrcascil  size  of  the  internal  ab<lominal  ring  aiiil  a  thinnin;;  out 
and  laxitv  of  the  lower  fibres  of  the  internal  nl.liipse.  The 
con.litioi,  of  the  external  obliipie  and  of  the  external  ring  will 
dept  iul  lar^i  ly  up«m  the  situaticm  of  the  testicle  and  the  size 
of  the  hernia,  but.  if  the  hernia  is  of  fair  size,  or  if  the  position 
of  the  testis  varies  between  the  canal  and  the  groin,  the  ring  will 
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probably  be  cnlar^rcd  and  the  ap(iiu-iiri>sis  strctoliod.  Since, 
however,  the  patients  will  nearly  always  be  children  or  young 
adidts.  it  may  l)c  rcffanltd  as  |)r()bal)le  that  the  structures 
involved  will  recover  wlien  the  source  oi"  weakness  has  been 
removed.  In  those  cases  where  neither  testis  nor  hernia  has 
ever  passed  through  the  external  ring  this  potential  opening  may 
be  small  and  ill-developed. 

Iniperl'ect  des'-ent  ofthe  testicles  is  sometimes  associated  with 
other  deformities  due  to  ill-development.  Thus  it  is  likely  to 
be  present  with  ectopia  vesica',  and  is  occasionally  found  with 
e|)is|)adias,  hypospadias  and  cleft  scrotum  (pseudo-hemiaphro- 
ititism). 

Many  of  the  above  anatomical  points  have  a  practical  bearing 
upon  operative  attempts  to  transplant  the  imperlVetly  or 
abnormally  descended  testicle  to  the  scrotum.  It  will  be  well 
here  to  enumerate  the  various  structures  which  may  meelianically 
hindcr  this  proceeding,  or  which  may,  after  the  transplantation 
has  been  carried  out,  tend  to  draw  the  testicle  l>ack  to  its  former 
position. 

(1)  The  Peritoneal  Conmciiim  oj  Ihr  Te-sticlr-  It  has  been 
pointed  out  that,  in  practically  all  cases  of  imperfect  descent, 
there  is  citlicr  a  lu  rnia  or  the  sue  ol"  a  potential  licrnia.  The 
testicle  is  connected  with  the  upper  part  of  the  sac  rather  than 
with  the  tunica  vaginalis,  and  hence,  to  enable  the  testis  to  reach 
the  scrotum,  the  hernial  sac  between  it  and  the  peritoneal  cavity 
unist  be  removed. 

(2)  Fibrous  Renuiim  of  theGubcrnaeuhim. — These  must  be 
<livide<l  or  torn  through  to  cfiiciently  free  the  testicle. 

(.3)  Fascial  Hands.  flrrir(  (I  proitaltl!/  from  thi'  InfundibuliJ'orm  or 
I ntcrvtiluinuar  Fasviir.    Tlu  se  can  be  cut  across  or  torn  tlirou<;h. 

(i)  Tiic  Crcmastir  Miiscli'  ami  Fascia. — This  also  can  be 
divided. 

(ii)  The  V tidiTil<)})iil  Condilioii  of  the  Scrotum.-  lu  imilatcral 
injperfeet  descent.  tlioUKli  the  affected  side  may  be  l)a(lly 
developed,  the  o|)|)osite  side  will  probably  i)e  well  formed. 
Sonu'timcs.  in  bilateral  cases,  the  scrtrtum  may  be  re|>resented 
only  liy  an  nre.'i  of  enrni<,f;ttc«l  skin. 

(6)  Imperfect  Development  of  the  Inguinal  Canal.— U  the 
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external  rinp  is  haiHy  ileveloped.  this  ean  he  enlarRwl  bimI 

stntclutl.  In  tlii.M-  nirc  cjists  wlicrr  tlic  whole  ciiiiiil  is  mi- 
(Kviln|)(il.  Ilic  testicle  will  he  eiitii.ly  within  the  ahdoniinal 
cavity,  and  it  is  unlikely  that  transplairtatiiui  will  he  feasible. 

(7)  Undue  Shortness  of  the  Spermuik  Plexus  of  i'eins -  T)hs  is 
tuiusnal.  and  must  l)e  distinj-nislied  Iniin  the  proseiiee  of  the 
faseial  hands  whieli  liuvo  luon  mentioned  ahove. 

(8)  I  mine  Sliortness  of  the  ro*.— As  a  rule,  this  stnietim-  is  lax 
and  ea!i  usually  he  drawn  down.  For  it  to  he  so  sh*»rt  as  to 
|>i(  \ (lit  transplantation  is  rare. 

It  will  he  noticed  that,  of  the  al)ove.  th<'  first  six  causes  ean 
he  overeome.  The  last  two  are.  however.  m«ire  seriotis;  for 
any  division  of  the  veins  or  injury  to  the  vas  wffl  eertainly  Iw 
followed  hy  atrophy  of  the  testicle. 

Physiology  of  tho  Impwfoetly  DomoimM  Tof^o. 

It  is  certain  that,  in  the  gnat  nmjority  of  eases,  the  im- 
perfectly or  ahnornially  descended  testicle  is  tnnetionU ss.  at 
any  rate  as  regards  spcnnatoKcnesis.  This  is  true  in  those  eases 
where  the  testicle  is  of  normal  size,  or  hut  little  smaller,  as  well 
as  in  those  where  it  is  small,  s«)ft  and  ohviously  atroi)hie«l. 
Thon<;h  of  comparatively  small  im])ort:ii\ee  where  only  one 
testicle  is  concerned,  it  is  a  serious  matter  where  the  condition 
is  l)ilatcral,  lor.  under  these  eireumstanees,  the  patient  will 
probahly  he  completely  sterile.  But.  thoufrh  the  Innetion  of 
spermatogenesis  is  ai)sent.  that  of  i)ro(hicin<;  the  internal  secre- 
tion necessary  for  the  dcvcloi)inent  of  secontlary  male  chaructcrs 
is  generally,  hut  not  always,  nornudly  earrietl  c»ut.  That  the 
spermatogcnic  function  is  lost  is  shown  hy  the  laet  that  such 
persons  are  unahle  to  hejiet  children,  and  is  also  eonfuine<l  hy 
the  histolooieal  exainination  of  n  taintd  or<>ans  alter  removal.* 

•  Ml  1  |{  \UsK^,'v:  I'm.l.ti;,,.,:  lliiiH.  Vol.  LXXX.!..  ;:iv.s  all  aoco.mt  of  n  M-ricH 
.,f  .as...  iniiH  if. .  tlv  ,l,-.,-.  n,l,Ml  t.  sti,  M  of  which  were  tr...t.-l  l.y  .•no..si.,i,. 
Of  till-*  27  ttciv  .  xaiiiiiu-.l  iiii.  in>,  ..pi.ally.  with  the  followma  n'siilts 

15^.    TheUsti.1..  «asal,.,|.l.ic'.  w.tl.  in.m.s..  ,.f  liUnms  t,.M>,.,  «,ll,  Mn|,..rf-.t 

.•pittiilimii.  ami  willi  ilfli<icnt  .n-  iili-.  iit       i iMat..-,  nrM~. 
lOcases.    Hut  littir  alteration  from  the  iionnal ;  .leliiiite  si^riiiat.wiu'r^is  piv*iit. 
lease.    'I'iiIiit.  uhais  diiteaDe. 

1  oasi'.     Malinnaiit.  „  i, 

Tl,.  M  liuurrs  imliLutc  that  the  spenaatogrnic  functUm  U  not  so  i(ei«'r»lly  lost  an  m 
usuully  supposi'.l. 
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Till-  niicToscitpical  clianictris  of  an  umU'scfiHltd  testis  art-  thus 
descrihwl  by  Mr.  MeAtlam  Eccles  ("  Tin-  IiniM-rlVc-tly  Di-sfciMlfd 
Testis,"  |).  17)  :  "  Tlie  seininireroiis  tuhiilcs.  or  what  slmuld  lie 
semiiiilerous.  are  sniailer,  more  widely  separated  Inuu  one 
another  by  the  interstitiBl  tissue,  ami  are  fewer  in  number.  an«l 
probably  shorter  in  leUKth.  than  those  ol"  the  ni>rnial  oryiiii. 
Hetwceii  the  tiibiihs  thcitisclves  there  is  niueli  loose  e<itiiu(  t ive 
tissiu'.  wliieli  is  rieli  in  l>lo<)<l-vessels.  in  spite  of  the  otherwise 
ill-devclojinient  of  the  jrland.  Soattere<l  throu};hout  this  tisstie 
there  are  nuclei.  Ixloniring  alnu)st  e»rtainly  to  peculiar  inter- 
stitial stroma  eclls.  In  some  sections  these  ii|)pear  to  hav«' 
un(i»ij;one  eonsiilerahle  development.  Iioth  in  number  and  size. 
What  their  functi«»n  ami  significance  may  be  is  still  problematical. 
Possibly  they  arc  associated  with  an  inl(  rnul  secretion  of  the 
or};an.  a  seert  tion  which  may  be  needlul  lor  the  lull  d(  \  ( lo|.mint 
of  the  male  eharaeteristics.  and  the  fact  that  they  are  present 
m  uniformly  anti  in  proportionately  such  large  numbers  in  the 
im|)erieetlv  deseended  testis  may  point  to  the  liiet  that  they  are 
peculiarly  neeessary  I'or  this  purjxise  in  the  absence  ol'  sperma- 
tozoa-prtKlueinj;  tubule  cells.  The  bascnjcnt  membrane  of  the 
abortive  tubules  is  well  dcvclopc»l.  but  the  lumen  is  filled  with  a 
mass  ol'  j;ranular  tlrhris.  eoiitjiiiiin}^  a  laryc  mmil)cr  ol'  nuclei 
of  variiHis  shapes  and  sizes,  tliese  l)einy;  proi)al)ly  derived  Irom 
the  cells  lining  the  tubule.  Neither  spermatoblasts  nor 
spermatozoa  can  be  demonstrated  in  the  tubules  of  by  far  the 
larjier  mnnber  of  imperfect ly  tl(s<endcd  testes." 

In  rare  eases  the  spermato«;enie  nmetion  is  not  lost,  even 
when  there  is  double  imperfect  descent  with  very  small  testes, 
or  when  both  organs  are  arrested  within  the  abdominal  eav  ity  : 
this  has  been  proved,  both  by  the  presence  of  normal  tiibnles  and 
active  s|)ermatozoa,  on  histological  examination,  and  also  by 
the  fact  that  these  pcrwms  have  i>rovc<l  t»)  be  capable  of  pro- 
creation.* 

The    relation    between    im])eri'eet    descent    and  imiierleet 

*  Miiiiy  ('\iiin|ili's  111'  this  aiT  itidiiIi'iI  in  nii'diral  litcmtuir.  TImh  i-.  Imwcvrr, 
ovidcnii-  thill  those  in  which  »|KTinttto)WneBi»  is  normally  carricil  "ut  an-  yiiiiii«  men 
niDstly  under  thirty  years  iif  age.  In  men  iiver  thi.s  ajjc  the  iin|«  ?lei  lly  dencemleil 
organ' ii>  nearly  always  functiunrc!<.s.  In  tht-  t»iaj.>rity  <tf  e«#r>  under  the  a;;*-  "f  thirty 
the  siKTmatoKcnlc  function  is  absent,  ami  the  proportion  of  functional  organs  in 
pmhaMy  Hnwll. 
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anatomical  development  of  the  testicle,  with  absence  of  its  chief 
function,  is  a  question  of  jrreat  iiitt  nst.  ami  is  still  ji  malln  nl 
uiu'crtiiiiity.  It  nuiy  hv  primarily  devolopiiu-iital :  that  is. 
from  the  first,  tliere  may  he  assoeiutetl  with  the  coh<liti«m  which 
leads  t«»  imperfect  <lescent  some  ahm>mmlity  of.  or  which  reacts 
n|ion.  the  germinal  epithelium  and  prevents  its  normal  ornwth 
and  development.  In  this  case  no  treatment  at  any  time  can 
restore  the  spermatoKcnic  function.  Or  it  may  he  that  full 
growth  and  functional  development  arc  possible,  and  do  take 
))lae  U|)  to  the  time  of  pnherty  ;  at  this  period,  when  the  thial 
stages  shouhl  take  place,  the  ahnormal  sitviation  ol'  tlie  testicle 
in  some  way  interferes  with  this  and  atrophy  so«>n  follows. 

Another  view  is  that  full  anatomical  and  lunetioiial  di  vdop- 
ment  are  possible,  aml  'may  ind<  (<l  take  place,  hut  that  certain 
pathological  processes,  espeeiall\  recurrent  attacks  of  inflam- 
mati?:n,  which  arc  particularly  likely  to  «»ccur  in  any  mal- 
l)osition  of  tlie  testis,  lead  to  degenerative  changes,  accompanied 
hy  atrophy  and  loss  of  fmietion. 

Facts  may  he  hmught  forward  and  cases  (juoted  in  supimrt 
<»f  each  of  these  views,  and  it  is  possible  that  each  of  them  may. 
up«)n  occasions,  be  the  actual  cause  of  the  loss  of  the  spcmiato- 
genic  (unction.  In  the  two  last  it  will  be  noticed  there  wouhl 
l)e  M.me  hope  that,  if  the  testicle  was  transplantwl  into  its 
normal  ijosition  at  an  carl >•  stage  bel'oi.  dc  frciuiation  had 
oceurretl,  the  spermatogenie  function  might  not  be  completely 
lost. 

The  important  practical  point  to  remember  is  that  the  ab- 
normally placetl  testicle  has  usually  the  power  of  producin<.  its 
important  internal  secretion,  and  that  it  may  oeeasicmally  still 
possess  its  spermatogenie  function,  tonservative  treatment 
should,  therefore,  be  preferred  to  excision,  even  in  unilateral 
cases,  unless  atrojjhy  is  excessive,  anil,  in  bilatdai  inipcrrect 
<lesccnt.  it  is  still  more  important  to  preserve  the  organs  by 
transplanting  them  to  the  scrotum  or,  if  this  is  inipossible,  by 
returning  them  to  the  abdominal  cavity. 

In  children,  beyond  the  deformity,  and  possibly  the  presence 
o!'  ii  lurnia.  there  may  be  no  symptoms,,  but  in  an  adult  it  is 
extremely  likely  that  there  will  be  pain,  which  may  be  so  severe 
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as  to  conipk'tfly  innipacitati'  tin-  patient.    The  pain  is  iliw 
either  U>  injury  or  to  definite  attacks  of  inflammation,  which  are 
pr«>bably  <»f  traumatie  orijjin.    Tin  lialiiiity  to  injurx  iepends 
upon  the  I'iiet  that,  in  its  iilMKniiiiil  position,  the  testult  is  hss 
niohih-.  and  thus  is  more  Hal»ie  to  blows  as  well  as  to  sli^hter 
injuries,  the  result  of  frit-tion  from  the  clothes  or  even  of  muscular 
action.    The  most  scrions  lesiilf  of  injury  is  the  oeeiisional 
«iccurrenee  of  ttusion  of  the  spciinatie  eonl.  wliieli.  tliouyh  a  rare 
wintingeney,  is  more  likily  to  oeenr  with  an  imperfectly 
descended  than  a  n<»rmal  testicle,  owing,  most  probably,  to  the 
presence  of  a  di  finite  im  M(r<  Iiiuni  and  the  larjie  tunica  vafjinalis. 
Torsion  is  likel_\  to  he  followed  by  },'angrene,  and  will  generally 
call  f»»r  castration.    More  irecpiently  there  arc  definite  attacks 
of  orchitis,  or  a  chnmic  inflammation  may  occur,  n'w  'mn  rise  to 
pcrsistdit  and  disal)lin<,'  pain.    A  eoninion  eoniplaint  is  that, 
after  walking  a  short  distance,  severe  pain  occurs,  which  rcndi  is 
rest  imperative  before  further  exc-rtion  can  be  undertaken.  This 
is  probably  due  to  friction  with  the  c  lothes  or  to  sWuht  injury, 
owin<i  to  the  nioviinents    1'  the  hi|)  in  walkinj;.  Inllaiuniation 
mavalso  he  due  to  anvof  the  causes  which  lead  to  orchitis,  for 
instance,  after  nnunps,  or  to  epidiflymo-orchitis.  which  is 
secondary  to  infietitm  of  the  prostatic  nr.  i    i.    The  most 
important  of  these  is  <;(>norrhtea.  and  in  the     -ent  of  septic 
iniictiou  oceurrinj;.  which  is  lortunately  very  rare,  the  process 
may,  owing  to  the  patent  pn»cessus  vaginalis,  extend  to  the 
peritoneal  cavity.    These  iiillaiiiniatory  eoinplicalions  are  likely 
to  occur  when  the  testicle  is  arresteil  in  the  abdominal  cavity, 
as  well  as  when  it  is  in  the  inguinal  canal  or  in  erne  of  the  other 
abnormal  positions.    These  repeated  attacks  of  inflanuuation 
nnist  have  an  important  elfect  in  increasing,  even  if  they  do  not 
actually  protlucc,  atn)phy. 

Occasionally  a  hydrocele  nuiy  he-  present,  and  this  may  be 
either  of  the  type  of  the  ordinary  vajiinal  hydrocele  or  may  be 
secondary  to  inllannnatioii.  The  swelliiij;  may  be  rc<luciit)<' 
or  irreducible,  though  the  latter  iloes  not  necessarily  mean  that 
the  communication  with  the  peritoneal  cavity  is  closed. 

The  imperlectly  descended  testis  is  liabk>  to  he  the  seat  of 
growths,  both  imiocent  and  malignant,  similar  to  th«)se  which 
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may  «K(iir  in  tlii'  noriimlly  pliutd  orjran.  Ol'  iUvsv  tin-  iiihUr- 
nftnt  growths  are  hy  fnr  the  nwrn-  important.  It  is  ofti  ii  stattd 
timt  wluii  tlic  ihscnit  is  amstcil  tlu-  t«stis  is  nioic  lia»>lc  to 
niali>»iiaiit  yrowtlts  than  wlun  it  rtac-hcs  tin- soiDtuni.  Tliniijjli 
s|Mcinif.ts  an-  to  la-  lonn«l  in  tvcry  nmst-um.  this  statcmtnt  is 
open  to  qucNtion.  ami,  if  there  is  any  inerease«l  liahility  to  the 
clevflopnuut  i.l'  malijiii.int  <>r<.wllis.  it   is  (m  itiiinly  not  v<  ly 

marked.*    Both  sureonui  an»l  rarrin  a  nia\  m  i  nr.  lint  llu' 

lornu  r  is  the  more  eomnion  :  in  either  eas«-  tia-  pmtsnosis  is  very 
haiJ. 

Owini,'  to  tlie  prnl)iil»lc  en cNistenec  >>\  :\  in  iiii.i  ;miiI  the  liiiliilily 
to  the  above  symptoms  ami  eompiieatinns.  it  will  lie  si  en  that 
the  treatment  of  cases  of  Hnih'se«  n«U><l  ami  ahnormally  «h  set  iMh  «l 
testicle  is  a  matter  of  great  iniijortance.  and  often  of  consi«lerahh' 
urgency. 

♦  Mr.  Kiiss<>ll  Hiiwitnl.  in  n  |..i|H'r  on  •  Mali..Mi^Mil  Di-iM-c  ..f  llir  I'l-^l i.  I.-.'  I'm, I, 
luMn.  I!HI7.  fciiiml  that  in  lifl\ -rMn  ...m-,  ailiiiilti.l  to  tli.-  l^.iHl..n  ..wi  a 

prriiHl  iif  Iwi  htv  \<ars  tlic  lc'>ti.  lr  vuis  iilmin iiiallv  or  iiM|i.'rf<i  llv  .  nilr.l  in  ni> 
fewer  tlian  iiiin  .  ili.  »■  lifiin- aiv  in  favi.nrof  tin- view  tliHt  tlif  ini|MTfr.tlj  il«-«'.-lnU-«» 
twtiili-  in  nii.ri'  lial)l.-  to  niali).'nant  ilixasJ-  tliaii  tlif  iiiiniinll)  |)la<-«-«l  orjiiM'. 
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TiiK  Operative  Treatment  of  tiik  Imperfectly  Dfj»cf.nded 

Testule. 

The  tmitmc-nt  nf  the  nbiwnnally  phicwl  testicle-  is  i-ssmtially 
oUcnitiv c.  riilliiiliv <•  trciitmciit  inii>.  Iiowtvcr.  lie  r((|iiii((l  in 
i-asts  wiu  ii-  ii  lu  iiiia  is  piist  nt  anil  wlu  rc  it  is  tli)iii)r|it  to  ho 
iulviKahlo  ti)  postpduj-  the  operation  f»n  account  of  the  rrc  of  the 
imtient ;  it  will  also  Ix-  eulled  lor  il"  o|u  ration  is  ih  I'lisccl.  or  if.  lor 
any  special  re-  sons,  this  is  eonsidi  rcd  uiKhsirahlc.  The  wenrinj{ 
of  a  truss  is  ol'ttn  attiiuhd  with  eonsiderahle  ilillieulty.  In 
Himw  ca-ses.  where  the  testicle  is  IkIow  the  external  ring,  the  pad 
<»f  the  truss  may  hi  arranfjid  so  as  to  support  the  hernia  w  ithout 
pressing  on  the  t<  stiele  :  in  other  eases,  where  the  arrest  is  either 
ahdoniinal  or  in<ruino-ah(loinina!,  Iwrth  hernia  and  testis  may  be 
kept  back  in  the  alMloniinal  cavity.  Pressure  on  the  testicle  by 
the  truss  is  likely  to  cause  pain,  or  even  severe  attacks  of  Tchitis. 
and  this  is  most  likely  to  occur  where  the  testicle  is  retained  in 
the  in};uinal  canal ;  when  these  eonipUeations  occur  it  is  im- 
possible for  the  truss  t«>  be  worn. 

Time  methods  of  operative  treatment  are  jiossiltle.  (1)  The 
testicle  may  he  transplanted  to  the  scrotunj.  ('2)  It  may  he 
exeisnl.  (.'{)  It  may  be  freetl  from  its  nttnehments  and  returned 
to  the  alulominal  cavity.  It  is  ol'ti  n  imjiossihlc  to  hi'  certain 
as  to  xnIiIcIi  of  these  proeedin-es  should  he  adopted  until  the 
testicle  is  seen  and  its  connections  examined  in  the  course  of 
the  operation  :  much  will  depend  upon  the  deprec  of  atwphy 
pres«nt.  and  the  length  of  the  v  ins  and  the  vas,  conditions 
which  cannot  lie  d<  t(  rmined  hy  an  ordinary  clinical  examina- 
tion.*   The  patient  <<r  his  nlntions  should,  accordingly,  always 

»  It  is  (I'rtainly  vrrv  iiniisiial  fm  \hvn-  In  Im'  any  ililliciilt y  in  tmnsplnntinK  tlic 
tcstiilc  1(1 1  111-  ~.  rulniii.  iinividnl  tliat  the  niclhniN  ilcsi  i  iUil  latiT  a  it  lairii'd  out.  wlu'n 
the  tc<lii  lc  i<  iiiii'stcil  in.  (11  jii^l  licldw.  the  iniiiiiiial  (.iiial.  Wlicn  the  testicle  eaiinot 
in-  fell,  ami  has  nrier  left  the  alid.iniinai  eaMlv.  liiis  ililiii  iilty  may  lir  nut  with. 
I  cannot  help  tliinkiny  that  in  H<>me  com-h,  where  the  veins  are  c<»niiiik<pwl  U>  be  uniluiy 
short,  the  tenM'  InniU  which  hinder  re|ilaceinent  are  really  fawial  bands  derived  from 
the  Klintth  tif  the  i)|i«rmatic  cord. 
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Im*  inromMHl  of  this.  Tlwmjfh  no  ilcflttitr  nih  «  ran  \w  (jiv«  n.  tinil 
caeh  caw  mmt  be-  trratc«l  upon  its  merits,  tlu-  r<illo\viiit;  ••oii- 
sitlcnitiiiiis  will  li('l|>  in  the  (ivcUiuii  as  t«>  IIk-  most  ^«uituhlc■ 

IIU-tlKHl  til'  tlVUtllU'llt. 

Kxohuiinjt  torsitm  of  the  ami  anil  nmlisnnnt  «li»*raH<'.  b«»th  of 
wliicli  will  aiH  for  n  inoval  ol'  the  disciisctl  oiuiin.  ciiscs  <»!'  im- 
|»t  rl'ictly  nr  alm<>n!i;illy  (l(  sci  n<l< d  testicle  |>rest  iil inir  tin  niselves 
I'or  (>|Hrati()ii  may  lie  divided  into  two  main  clinieal  ^naips. 
In  tho  first,  the-  pntirnt  seeks  tretitntent  on  nreonnt  of  thi- 
!ibsem*o  or  the  iimisnal  |insiti<>n  <>{'  the  testiele.  <ir  for  s«»ine 
symptom,  jinihalilv  pain,  to  which  it  jjivts  rise.  In  the  s«'«'on«l 
^ronp.  treatment  is  siui^jht  on  aeconnt  of  some  eomplieiition. 
generally  the  presence  of  a  hernia  or  a  hyilr«HH'le.  the  testiele 
itself  not  givii)];  rise  to  symj)toins.  and  lu  iny;  nyardcil  hy  the 
patient  as  of  minor  importance.  In  cither  yroup  tiie  tronhle 
may  he  nnilateral  or  may  affet-t  both  si«Ies. 

In  the  first  irnHip.  when  the  nml|)osition  is  unilatenil  and  the 
normallv  phic(  d  <)ri.'!in  shows  no  s\iru  of  arrested  develo|)nirMt . 
the  imperleetlv  desetmled  testicle  shonld.  if  possible,  be  trans- 
plante<l  to  the  ser«»t«m.  If.  however,  it  is  small  and  atrophied, 
c»r  if  some  condition,  sneh  as  shortness  of  the  eonl.  renders 
satisfactory  transpl.iiitation  impossible,  it  shuii.d  be  excised  ; 
since  the  opposite  testicle  is  normal  and  hcultliy.  then-  is  no  nec<l 
tf)  return  the  atmphied  oi^nn  to  the  abdominal  ravity. 

When  i)oth  testicles  are  imperfectly  descentled.  ncitlu  r  should 
be  excised,  on  accomit  of  the  nncertainty  of  the  fnnctional  power 
of  either  orjran.  The  ideal  treatment  is  transphmtation  to  tin- 
scrotum,  but  slwrnld  this  l»e  found  impossible  owinp  to  scmie  of 
the  reasons  already  enumerated,  the  testis  shotdd  be  fr(cd  fn»m 
its  peritoneal  connections  and  returned  to  the  abdomen.  Kncu 
in  this  ^ronp  of  cases,  where  there  is  no  obvious  hernia,  it  is 
practically  certain  that  a  patent  ]jr«)cessus  vaginalis  is  present, 
which  w  ill  allow  of  this  Ik  in<,'  easily  done.  When  returned  to  the 
peritoneal  cavity,  tlie  testis  is  less  liable  to  injury  and  to  attacks 
of  inflanunation  than  if  it  is  in  the  inguinal  canal  or  in  the  groin 
just  Iwlow  the  external  ring,  and  its  functions  arc  just  as  likely 
to  be  performed  there  as  in  either  of  these  other  abnormal 
positions. 

S— 2 
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In  the  s( cniid  trroiip  of  cases.  tli<iii<r|i  trriif fiH  iit  is  cspi ciiilly 
rc4uirc(i  lor  tin-  litriiiu.  Hw  ilis|HiMil  of  tUv  t(  «.tiH«'  is  an  csM  iitial 
part  nf  thr  ci{>rmti<tii.  Tliis  in  onrriwi  out  upon  Kimilnr  KtHs  to 
tliMsc  already  inilieat<  <1.  If  tin-  eniiilit  i< iii  is  uniiat(  nil.  tho 
lieriiiiil  sac  slumM  l>e  rniioved.  and  tin  testicle  then  lie  trans- 
planted to  till'  .  rotnni ;  il  this  is  inipossihle.  or  il'  the  testis  is 
nlrriuly  atniphiiHl.  if  slioiihl  Iw  cxciM-*!.  pnivkliil  timt  tin* 
|iosition.  size  umiI  d(  \ cluinuent  oj"  the  ntlu  r  oryan  are  normal. 
If  a  hi  riii:,  e..iii|»liealril  liy  iniperl'cct  descent  ol'  tlw  tcstirlf  is 
present  i>n  huth  sides,  transplantation  to  the  s<'r«»timi  is  the 
itvst  trt'iitnH'iit.  iiimI.  fnilins  this,  nhdoniiiuit  ri'plwriwnt  is 
indicated. 

It  will  he  seen  that,  in  l)olli  jjnaips  of  cas<  s  with  lionliU- 
iinpt-rfi'i't  dcsfcnt.  it  is  a  ycneral  m\v  thiit  exrisioii  is  tinili'sir- 
ab|p.  ami  that  ahtloniinal  rf|>la<fiMPnt  is  to  In-  pwfi'm-*! 

to  this. 

In  cases  ol'douhh  inipcrlect  (h  s«M  ?it  ol'  hoth  y;ron|)s.  it  is  la  st 
to  operate  first  ii|v>n  one  side,  and  to  nll«»w  ii  peri<Ml  of  sonu* 
months  to  elapse  iM-fore  opeiiilmn^  upon  the  other.  The  effeet 
of  the  operation  npon  tlie  si/e  and  eon<iilion  of  the  t(  stiele  vim 
thus  he  estimated,  and  t  his  may  have  an  important  liearinj;  npon 
the  spf-onil  o|Hmti«»n.  Thus,  if  the  trnnsplnnt*-*!  testis  shows 
si'ins  of  farther  atrophy  and  d( «.'(  n<  ration.  it  is  prohahly  la  st, 
at  the  second  opi  ration,  to  re|ilae<  the  other  testicle  within  the 
ahdonuii  ;  on  the  other  hand,  if  the  lirst  transplantation  is 
suceessful.  the  siirpeon  will  be  encourapctl  t«i  try  the  same 
operation  npon  the  second  occasion. 

It  may  he  said,  in  nnilatcral  esises.  that,  as  it  is  extremely 
likely  that  the  «)r>;an  is  devoid  of  spernmtojjenie  fimction.  and 
as  the  nc»rmal  testiele  of  the  opposite  siile  is  (piitc-  functional, 
hoth  as  re<,'anls  spermatoficiusis  and  the  production  of  the 
internal  secretion,  there  is  no  object  in  preservin}{  a  useliss 
stnieture.  It  may,  however,  he  pointed  out  that  the  <piestion 
of  loss  of  funetion  is  always  uncertain,  even  wla  n  the  testicl<>  is 
much  smaller  than  normal,  and  that  it  is  just  possil>le  that  a 
sueeessful  transplantation  may  he  I'ollowcd  hy  lurther  frrowth 
and  functional  devclopnu  nt;  also,  especially  if  the  jijKration 
is  performed  upon  a  young  adult,  the  patient  is  generally  anxitms 
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to  liiivr  til.  ..P.'MM  |.n  M  IS.  .1  II  llii-  .  an  |»..sMl»ly  »•«•  .lulu-.  iillltf 
u|iurt  linni  any  .|iusli..n  "I  liini  li-.n.  Oti  tlnM-  Knuiiiils  ••oii- 
MT>'ntivi'  trciitiiifiit  sIhmiIiI  Im-  tritfl  wluiMvir  |M»s»il»l«'.  t-vrii 
whi  n  tin-  <l«  rormity  is  iiniliitcnil. 

TIm-  n.  \t  p.iiiil  to  .-onNi.!.  r  tlu'  iti<».l  Miitahh-  iw  at  wliicli 
tin-  ..|..  ialion  sli..nl.l  im-l.  itakni.  It  is  t-irtainly  drsii 'l»V 
timt  thr  o|H'niti«m  sImhiUI  Im-  iHrfonwd  ImIoii  |iiil..  ify.  I«»r 
iiftrr  lliis  <latr  til.  ir  ran  l>f  \ .  ly  liltl.  Iim|h  ,.r  (urlli.  r  .1.  v.  lo|>- 
iiH  iit  ..r  n  turn  <>!'  luiu'timi.  It  is  als..  .  .iiially  a<lvisal>lr  that  tlif 
niH  ration  sln»i  *  !  n  »  Ik-  |H'rr«.rim-«l  at  t<M»  .  arly  an  One 
rrtiMoii  for  tlib  tli:.'.  ".f-ii-'n.;  the  lirst  1.  w  yt  ars  ol'  lilV.  it  is  still 
possildf  Hint  ii..r     SI.  ol  tli.-  t.  sl.  s  to  the  s.  r..limi  may 

Ik- fonipU  tid.  t•^  <  1  'i.  h^Is  !  .itli  orH;iins  may  at  lirst  ai>|iar»  nlly 
have  lufu  arn'^'  ■'  viUiin  thi-  alMl«iuu-ii.  I'ast-H  of  the  ih'swnt 
of  appan-iitly  n  tuin««l  tt-stUlt-H  havt-  iM-t-ii  n-fonUtl  even  up  to 
the  ay;c  .>r  firi'  .  ii  .t  sixicfn  y.  ai's. 

Anotlur  rt  as.Mi  is  tliat  in  y.HMiv;  t  liildn  ii  the  smallm-ss  of 
tlic  imrts.  tlir  «h  lic«t'y  of  tin-  tissiu-s  ami  tlu-  |M>ssil»K'  ill-dovrlop- 
im-nt  of  tlic  scn.tiim.  may  si-rionsly  till  a^'ainst  tlif  sncicss  <ii' 
tl\c  <)|)»rati.)n.  (iiiurally  s|iiakinj;.  tlu-  most  suitabit-  tinu-  is 
l»t-t\v(-tn  till  a«i-s  of  six  anil  twi-lvi-  yi-ars.  the  latter  heinn 
preferohle  to  tlie  former. 

It  is,  however,  liy  ii"  nn  aiis  imr.iniiii.in  to  m. .  I  with  this 
coniiition  in  yonnj;  adults  hitwi-i-n  tin-  ajjis  of  liltei  n  uiul  thirty 
M  ars,  yi  iu  rally  in  assoeiation  witli  a  hernia.  In  sueh  patients 
there  have  usually  In-en  IV-w  or  no  symptoms  until  some  (-hanj{c 
..r ,  iciipation.  uenerally  from  a  se<lnit:iry  to  an  ai-livr  lilt-,  forci  s 
thrill  to  set-k  l.ir  treatment.  Cast-s  of  this  iliseription  wen-  not 
uneoimmm  umonjj  n  eruits  and  soldiers  on  foreign  sor>'i«- ; 
when  questione«l  as  to  why  liny  had  not  luiii  trratiil  lulori- 
tlu-y  ;;i  nt  nillv  stated  that  they  iiad  always  l.t  i  n  like  that.  and.  as 
it  fiuve  no  troiilile.  tiny  did  not  think  that  thin-  was  any  niid 
to  have  anythinfi  «lone.  These  eases  are  treated  on  the  lines 
already  indieated  ;  the  tistii-lc  is  often  of  fair  size-,  tluaijih 
pi-.>l)al)ly  rmK-lioiilt  ss.  iind  transpl.-iiitation  ean,  in  a  considerable 
proportion.  Ik-  sueeisstiilly  tarried  out. 
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TIm  OpmtiMi  tt  OrehMe^xy,  or  Trantplaatetion  of  th*  InpwfMtiy 
DtMUuM  TMtis  to  tho  Serotun. 

Tlim*  is  no  ncctl  to  givi-  n  drtailid  account  lu  rc  nl'  tliis  npcra- 
tioii  as  it  is  Usually  pcrl'oriiu'd.  for  a  lull  dcsciiptiou  ol'  the 
nu-tliods  will  he  I'duiuI  iu  tlic  standard  tixt-lxxiks  nl'  opciativc 
siiffferv.    The  chief  [xtints  in  the  operation  areas  follows:  The 
hernial  sac  is  first  removed,  and  the  testicle  and  the  e«>rd  are 
then  drawn  down  us  nuieh  as  possihie.    Any  hands  of  faseiu 
or  veins  which  interfere  with  this  are  divided,  hut.  in  the  nuijority 
of  accounts,  the  importance  of  se|>aratin{i;  or  divifiing  the  lower 
attachment  of  the  <<:idiernaculiMn  to  the  testicle  is  oidy  in- 
definitely referred  to  or  is  not  uuntioiied.    There  is  also  con- 
sidemble  uncertainty  as  t«»  the  desiruhility  of  elosiu}.'  the  tunica 
va};inalis ;   some  acctamts  definitely  advisi-  a^'ainst  this,  ami 
su};<.'est  that,  if  the  serous  siirlaee  ol'  the  testicle  is  left  in  con- 
tact with  the  raw  tissues  of  the  scrotum,  firm  adhesion  ami 
fixation  arc  more  likely  to  take  place.    A  hvtl  is  then  made  for 
the  testicle  hy  op<-nin^  up  the  e*  llular  tissue  of  the  scrotiun.  It 
is  i;encrally  airreed  that  simply  to  place  the  orfran  in  this  is 
insuflieient.  owiiiji  to  the  tendency  af  terwards  for  it  to  return  to 
its  foMuer  |>osition.    It  is,  therelVire,  usiudly  fixitl  hy  one  or 
njore  sutures  passin<r  throuj;h  the  testiculai'  suhstanee  and  the 
j'onnective  tissue  of  the  scrotum.     Kven  win  n  this  is  done  the 
tendeney  c»f  the  ti'sticic  to  resume  its  former  position  oi'ti'ii 
causes  some  innneiliate  invagination  of  the  skin  at  the  site  of 
fixation.    This  has  led  to  the  employment  of  the  foUowinx 
devices  to  retain  the  testicle  in  the  scrotiun: — 

(I )  The  sutures  are  passed  ri^ht  throii^li  the  skin  and  are  tietl 
over  a  small  |Mid  of  j^auKc  ;  the  ends  are  left  hmn  and  arc 
secured  to  a  hand  round  the  patient*s  tlii^h,  or  to  a  wire  frame- 
work lifted  ovi-r  thi'  serotiini. 

('£)  \n  incision  is  made  at  the  bottom  of  the  scn>tum  :  the 
testis  is  hnaiKht  tlinai^h  this  and  is  sntnre«l  to  the  skin  of 
the  thi^di.  lK-in|{,  of  course,  replaced  in  the  scrotum  at  a  later 
date. 

The  testicle  has  been  sutured  to  the  normally  descended 
organ  t)f  the  up|XHiitc  side. 
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Tlu-  uImivi-  .Irastii-  imasmvs  air  ..i.ly  tiiMi>"ii"y  :  tluy  ..nlv 
uct  so  lonu  as  the  stitchis  hold,  and  cvusi'  to  hnvc-  any  fffctt  an 
s,Hm  as  the  stitches  a.v  nnu.vo.l  or  xvlun  tluy  cut  th.m.Kl.. 
TIk-  tcndenev  to  ntmi>  to  tlw  <.1.1  position  pirsists  lor  a  lony 
time  alter  the  operation,  av..!  lunee  a  case  which,  a  few  weeks 
after,  appears  likely  to  be  successful,  may,  if  seen  awain  si.me 
months  later,  show  that  the  tcstielc  has  n  t.inu  .l  t...  :.n<l  lu ronic 
fixe<l  in.  the  uroin.  The  patient.  ..r  his  pani.ls.  may  I.e  in- 
structed to  pcrsi  vere  with  «laily  niunipidations  .if  the  ornuxx  ui ' 
a  dnwnwanl  din-cti.m,  but  it  appears  miliki  ly  that  this  can 
entirely  overcome  the  stronj;  tciKh  ncy  to  ntraction. 

In  a\mod  nianv  eases  tlu  testicle  <loes  not  .levelop.  Imt  sh.iws 
cvideiKc  of  further  atrophy,  and  may  Incmie  merely  a  small 
ftlmml  mnlulc;    this  is  nc-nerally  ass.K'iate.l  with  relnuHo,, 
towards  its  former  position.  I.u:   may  occur  even  thou>r|i  it 
remains  in  the  scrotum.    This  atroi)liic  ehanfje  is  probably  <lue 
t.i  injury  to  the  testicle  and  interference  with  its  bl.MHl  supply. 
Even  a'normal  testiel.-  is  a  .lelicat.'  structure,  niui  in  an  un- 
pcrfcetlv  .leseeiule.1  and  <l.  velopcd  oinan.  which  it  is  hopwl 
will,  alter  transplantation,  under};.,  lurther  development,  the 
injury  pr.Kluccd  by  transfixion  and  luecratioii  ol  its  substance 
by  suWs,  and  the  inte. IV  rence  with  its  l.lood  supply  by  tensi.m 
on  the  cord,  are  likelv  to  imperil  this  .lesiie.l  result.* 

Mr.  MeAdam  Kcelcs  ("The  Imperf.rtly  l>escende«l  Testis, 
p.  89)  thus  sums  uf)  the  results  .if  the  operation  :- 

In  a  certain  proportion  of  such  cas.  s  it  will  ^-row  ami  develop 
s„  as  to  lu.-oim-  in  the  luture  a  thoroughly  .lliciciit  oiKan. 
The  exact  number  ..f  instances  in  which  this  happy  termination 
thiCH  iwcur  is  unkmiwn.  becans,-  th.n  an  i...  proper  stiitist.es 
on  the  subject.  Hut.  iroiu  the  alter  iuspe.  t  mn  ol  lu-t  a  lew  eases 
where  the  testis  has  been  t iansplahte<l  int..  Hu  scrotum  at  the 
same  time  that  a  riulicul  operation  has  be  en  p.  rformed  upon 
the  acc.ni,«nyiuK  inguinal  hernia,  it  has  been  f.mnd  that  the 

forty  cHiH*.    II.'  .■la««ilU'»  llM'in  us  loll..*.. :  ^  ^ 

i iC.'m'i  la\.m,al.l.v. 

•        ■        ■        :        :        .  Kuilun- 
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testis  has  a  v«  rv  jrrcat  tnidciu  v  to  mmiiit  ufjuiii  into  the  refjfion 
of  tlif  Mi|)i  liicial  rill},',  if  not  actually  into  thv  inKuinul  canal 
itsolf.  particularly  if  the  case  is  observe*!  some  years  after  the 
initial  ojicration.  With  n  uanl  to  tlic  second  hairol  thc  <|ut  stion 
(that  ol"  tile  |iossii>ility  of  fiirtiur  f,'ro\vth  ami  (levelopinint),  if 
the  testis  «I«h-s  remain  in  |M)siti<>n.  it  will  in  si»me  instances 
undergo  cleveh»pnient :  but.  on  the  other  hand,  should  it  lie 
li  t ract cd.  it  v  ill  ;is  ccitainly  biconic  moie  atrophied,  or.  at  any 
rate,  not  develop.  There  is  here,  onee  more,  a  sijjnilieant  want 
of  (ietinite  reeonl  of  the  Mibsetjuent  history  of  these  cases,  and 
those  that  have  lieen  traced  have  mit  jifiven  the  (ipcnrt«r  tm> 
nnieli  salislaetinii." 

To  sum  up.  tin  reasons  lor  tlu  (hsappoiiitiii};  results  of 
orehi«lopexy.  as  performe*!  in  the  ustial  way,  are  »i  f«^»ws : 

(1)  Injury  to  the  t(slieul;ir  tissues  by  sutures.    Tliere  must 

always  hi  a  y  I  di  al  ol  tension  oii  il.sM-.  and  this  must  eaoar 

injuiA  and  hieeralion.  w  iiieh  w  ill  be  followed  by  an  illflai»itiat«ry 
r«'aetion. 

(•_>)  In  jiirv  to  the  veins  and  inti  rferenei  w  ith  the  l)loo<l  -  npply. 
.\part  from  division  of  any  veins,  the  suture,  especially  »i«n 
attached  t<i  the  thiffh  »»r  a  wire  eajre.  must  tightly  stn-tch  thette 
vfSM'Is  ami  seriuui^k-  i«tcrfere  wMt  the  (4Fculati(Hi. 

( :{)  Till'  lack  I  il'  iiiix  |>(  rsisti  III  I'l  iicc  to  ec  miiteraet  I  he  tendency 
of  the  testicle  to  It  t ract  aftt  r  removal  of  the  rt  taining  sutur«-. 

( t)  liijur>-  to  the  vus.  This  strnctun-  is  very  rarely  so  short 
as  to  prevent  transplantation.  Indetd.  il  very  often  fonns  a 
k>Mp  IkIow  the  t(  still,,  and  may  i)e  lure  iiiinred  durin;'  th<' 
ftiviMon  of  its  lower  attachments.  It  has  also  been  ncoinmeiided, 
when  the  v»>«  is  unduly  short,  that  the  epididymis  may  be 
«ir»Mcteil  awa\  Irom  the  testiile  with  a  view  to  providing 
ad  tflmiial  l«  ii<.'th.  sn  that  tin  ^flohus  mino'-  is  uppermost.  Such 
a  piocfi  (linjr  is  iiniikelv  ti'  lie  successful,  and  tin  injury  is  likely 
to  lead  to  at  ro] 

( '))  l''ailnre  to  di  \  nli  t  h-  i^iili.  i       nliiin  oi  l.iscial  bands. 

(<i)  An  iindi  \  rlopeil  condition  of  the  aifectid  si<le  of  the 
scrotum.  This  is  oiteii  an  iin|)ortant  factor,  especially  in 
nnikiteral  ciiss  s. 

F«)r  the  |Kist  few  yvars  I  have  •^•»»|»tc«I  tti  tn/mtnnv  tluse 
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iwlvti-M-  .•on.liti..iis  l.y  tiiU.si.lantiiiK  thf  ti->Aick'  throng*)  tin- 
sejrtum  to  tlic  ..ppositc-  ..f  »»«•  srnilnm.  In  ■wlatoral  .-iisrs 
tht-  afrcftid  si.l.  .1  the  scr..lmii  "Itcn  l)ii.lly  .l(  V(ln|),d.  and 
IVcincntly  tin  mr.li.ii.  rapl..-  will  Im-  L.un.l  to  hv  clim-tnl 
ul.li»|M.  ly  ..r  i  vii.  luaily  li..iw...iitally.  In  any  «»»*»•  «leir  U 
always  pfenly  ««f  rmmm  b>r  ImAIi  U-stirfrs  in  «»iu'  wwpwtwKsiifc 
tii<-  sciotnin. 

No  stitclu  s  air  ivquin  ti  to  Im.UI  I  he  t.  stis  in  its  m-w  p.»i»iti..n  : 
it  is  pit  v«  iit««l  from  ntiaHiiiy;  l>v  fh»-  Muallness  .if       .»(K  ni»)r 

in  tiM- sf ThciHasticarli  MIm  s.  ptmn.  an.l  t  h.  u.  iulil 

„f  liM-  .■,i  liliii  JMhI  «iw  i»«m»ul  U-HtirU  .  sujj^y  a  s|i«lit  iMtt 


Ki.;.  \X 

contiiinons  r..ic(  of  iihI.  liiiil.  .Iiirati.in.  wliich  roiiiili  i:u  ts  llir 
tiiKi.iicy   lo  ivlia.tioM  (l  iji.  Till'  iniportamH-  of  fm- 

aiviswm  «»f  tlK-  gtibrmaet^Hii  an.l  fascial  IhurIs.  txtrinu- 
ill  maniiMilatiiiK  th.'  t.  stis.  and  pn-M'nati.m  ..ftlu  vas  and  v<  ins 
has  alnadv  ixcii  insist. d  up.»n.  ami  tht-sf.  toorth.r  with  tii. 
eiK-l.«iiiv.  wh.  n.  VI  !•  p..ssil.U-.  ..f  thv  UsticW  in  a  tunifa  vaginttTb 
an-  ait-aiffully  tttt«  nil«'<l  t.>  in  thv  <..urs<  ut  the  .HM-mti.m. 

WluTc  lioth  siil.'s  an  afr-ctrd.  if  is  |,ossil.l< .  ill  sonic  <  is.  s.  to 
opciat.'  upon  <»no  side,  tiaiispluntinu  tlu  t.sti.l.  to  lh»'  ..pposil. 
sh\v  of  thi-  srrotum.  ami  tlMii.  after  a  Miitnlil.   inttrval,  t" 
re|M>«t  thf  |m»«-ss  .m  tlu-  ..tht-r  sidf.  so  that  th.  lijrht  t.sti.  l. 
o^Mipi.  s  the  Kft.  ai«*  tbt-  k-ft  ttstick-  the  rijilit.  i-..iiip»rtnit lit  .-f 
the  scnituiii. 
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Tlio  |»riK'f<lun  is  (  \jicfl\  llic  s;iiiic  wln  tlur  a  <l<-fiiiit<  luriiia 
is  |)i(s(  iit  MI-  lint  :  in  111.  li.tt.  !■  t-asc.  tluic  is  pra«-ti<-ully  .i  itivin 
to  he  a  pi.tiiitial  (ir  miocciipitd  hernia!  sac.  w*irf»  mjuirf 
«'^j£HC'tly  tH«'  sanif  tmitiwnt.  flic  early  stajjis  lulluw  t-lowly 
tl«-  lint  s  of  the  (i|.(  ration  lor  tiic  ciin  ofinuninal  licrnia  di  s<-ri*K'»l 
ill  t  hapti  r  II.  dip.  22  28).  and  laiife  will  not  rcijuiiH-  a 
iii'taiUd  (liscription. 

For  c««vcnicnc«'.  tlic  ofM-ratiim  will  li-  dcscrilx d  on  tli<  ri<rl# 
sill.  Ill  a  iioy  au'<'l  twclvr  Scars,  with  '  tcsticU  .in-strd  Mi 
tli<-  inuninal  canal,  Inri  wiiicli  ofi-asionwlly  pnstnts  at  Uw 
i  \U  rnal  rin«.  A  MinMiM-  .j^K-ratum  «m  In-  fn^furmwl  lor  hhhA 
cast's  (»f  ectopia   est  is. 

flic  pivliiitiiiar-  preparation  will  he  similar  to  that  already 
ilcucrilicd  :  the  |)wit«  s  siiould  Ix  ^liavid  and  hoth  sides  of  the 
i#r«»tinn  pi.  pared.  1*c  penis  heinji  covered  with  a  nM  ui'  sterile 
fprnxt-  t»r  Immhijr-  o|>cratiuii  may  Im-  fiescpHj«#  j«  the 

ItiKinWU^  MiSfies  : 


iMt'i  F'l^- »  «.  Chapter  II. 
The  skin  ineisiof*.  al».iit  thre.  (*«'li<  -  in  iii/lh  fUi  -(*5fiitiy 
u»M>vc  and  parallel  U'  F.Miparf  -  ligJMiM  iit.  hihI  end-  ix  iow  just 
uh< .vc  t  he  spine  < »f  «»»  |«*is  iW^e  es^Wlrf  0^'m»sis 
is  exp«M«-<l  hy  l're«'it^  .  (|jf<  ^  ,  /  i»rision  m  th<  vijx  rti,  uil 
tissues,  and  tin  ext.  riial  ^»tt.iiiii..H"  .  v**P  !..  id.  rr»ine«  in  the 
lower  \mf^  o!'  th.  u'limrl.  Xtt  iiieiMoi,  .tt.<rti  ,i;  iiieli  ill  l<-n};th 
is  made  m  tU<  aji  .-K  iw^s.  in  Mu  iliricti<w  «»f  fts  film  s.  uIkjvc 
and  to  Hie  <«ieer  si*  of"  the  m^i.  etidni-  *  '  ikc 

ahov  this.   -  I'nr  lo  <V<-- «i     tli.     iiiti  reohnH-'i!.'  iijiMOient. 

Th'  ev,ti  tiial       Si-,   '    I-  H"W  s.  p  in;'    I  lV'>iR  th<  H*#eiHwl  <it»li<pic. 

th.'  low^'V  hfirj^vr  ,4  fiw  Iwt-t.  r  iMttsde.  ^»b«l»Iy 
g,n^         thinned  ..ih<    is  rf faeteH  v.  as  to  hrmjr  Hi-  ei'<  -  >'st,  r 
,    .A      Till    •-  toif  Hi'-         li\  .o'-iUi-      .1  Hhint  dissf'.«/*r. 
i!k;*t   the  >j>,  .-atie  .      i  -uid  sac     --H-t  t-,;;.  h4V  i.\  ti* 
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jwst  Im-Iow  thf  ii.tcuM!  al..l  inal  lii.-.    Tins,  .trm-tmvs  uiT 

„„vv  Mizcd  l.v  .lisMitiny  ioiTips  aiul  uro  .l.awii  lorwimls.  the 
ciTinust.  r  luiiin  p.clwJ  off  in  a  trannvrrsi-  aMwtioii  until  tlw 
eoni  ai«l  sac.  endoM-<l  ii.  tlu  ir  tas.-ial  sluatli.  aiv  c.ini.K  l*  Iv 
frml.  and  vtin  hv  .lisplacd  Inmi  tlu  in-iiinal  wuml  tl>ruii>{li  tl.f 
H«-isi<.H  in  tia  .Mnual  ol.li.j.u  .  Wlu  n  this  has  turn  amic  a 
^  ..f  i\.rct|.s.  placcti  hchiwi  Hu-  t-«l.  will  |iwvtut  it  slip|»mp 


ijit'  I, .rfl  r.!)ii<|ii<  ,s  iHtw  »»<)  loiijit  I  iiiinii'f*!. 

Tin-  >h<  iitJi  ,ufi*.5,«fo^if<»nn  lascia  <  ;n.  lull>  I.-im  tl:n,ii!.li 
,„      i..n-i(u.luiat        .  r..r  nl.oul  an  inch.    TIh-  nmII  l.riiiK 

th«  viin  111-  :^iH»a(i,  |.l<\iis  (listinHl)  iiitti  viiw,  ami 
P„smI4s  ui,  >  4if.  ,r  **K  SIM-  iHuy  als..  Ik-  st-in  at  oner.  C  an-  is 
t^«>F^tfy    *is  ffifliH-  suR  tlmt  the  mm-  it«-tf  is  not  torn 
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,M,  til.  l""""""  ,  ,„  ,  ,.  th.  I"'-""'  ,.,„.\,.s.,l  I. 

n    this  fl'-'"*'  •»  .„.un«  t»«f 

.trim  "  ^.uM.l  r  ♦r.HHr«ki..n 
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(4)  Dlvtown  •!  th.  Gubtniaeiilimi  and  Fascial  Bands. 

Tl,c  lower  attafhnu  nts  ..f  tlu-  jr„|,..rnnc..lun.  an-  mnv  put  upon 
tlu'  str.  te  l.  l.v  i.iilliuK  on  tlu-  tuim-u  vajrinalis  aiul  tt-sticlc.  The 
sfvuKth  a,ul  .-xtont  of  thoM-  vary  n  UckkI  deal,  but.  as  a  rule, 
thev  enn  l»e  t..rn  thn.uuh.  >vl.i.I.  Las  tlu-  a.lva..lai;.-  tl.at  .t  .s 
lik.  lv  to  lu-  rnlluvv.-.i  l.v  l.l.  .'.li.>U  il.an  wlu  n  kn.lV  or  s.-.ssors 
have,  to  he  e.nplov.-.!.    Alter  scparat i...,.  the  «uhem«e«Ium  .s 


uum 


...  tlu  tuu,  .^.«.U.M>..   .:.).  TlK.4..w«...l,m*.>«HtH^^ 

,,,,  ,he  ^.  .4  struetHT.-  e»«»Hle  tte.  to  U  ..one  w.thout  I  ..r 
;^Li«.^totlH»es»iel...    It  .si   ,  to  n.n,en.her 

1;',    .s         ...u.  .l..ta.H.e  In-fenv  tl«-  e,vi4Nly.ni.;  tlHH 
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This  ligature  is  nut  cut  short,  hut  lh«'  cxtrc  initit  s  ol  thf  (wv  t-nds. 
each  of  which  shoiiKi  he  ahout  six  inches  in  length,  nre  scruretl 
hy  a  pair  of  Sikihit  Wells  loreeps  (Fij,'.  !<»)•  • 
insiMrctetl,  ami  any  fascial  l»an«ls  reniainiiift  fnmi  the  sheuths  of 


¥\v.  hi 

ereninst«'rie  anil  iiil'uH«lihulif<»nM  fjiseia-.  which  hwmie  tens*- 
iiiid  iniAcnt  tin  ilcscciit  nl  th*  l«  ^ti^.  ;in  ti>ni  juto^s  (>?■  (h\ idtil. 
It  has  alniiilv  lucii  piiiiitfd  out  that  Niiortiuss  <»t  tin'  veins  is 
an  uiiusiimI  fH»ni|>lic-att<>ii.  ami  that  mMttfirient  lenfftb  of  the  vns 
i»  a  mtfr  coMtttitm.  VVfccB  these  miusiial  Watlrwees  t« 
trmyfantwlioa  Mf  |MM-sent   ilu*  testick-  is  nsiiaRy  mrvnArA 
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within  tlu  iilulnnun.  and.  in  any  vnsv.  they  will  have  »M<n 
rcoiiRniHC'«l  at  an  mrlirr  sta«.'  in  the  ..p.  ration,  mul  thr  sli.  l. 
will  thi-n  he  (lisp..M<l  ..r  upon  tin  lints  ;.lniuly  iiulirutnl.  The 
tcstielf.  cm-lovd  in  tlu-  luni.-a  va>{i.uiiis.  is  now  only  attai-liwl  hv 
the  vessclH  and  the  vas.  and  it  is  <nvert«l  with  Kuu/e  soaked  in 
hot  sterile  Halinc  durinK  the  next  staKe  of  the  operation. 

(5)  Preparation  of  a  Bed  for  the  Testicle  in  the 
oppotite  side  •!  the  Scrotum. 

An  ineisiiMi.  about  an  ineh  in  len«th.  is  niiule  in  a  vt  rtieal 
direction  on  the  anterior  jwpeet  of  tlu  o|.|..>sit.  si.l.  ol  tlu 
serotnni  (1"V-  •••"•>^'<l«''"«  "l"'"''"" 

ri«l.t  inipeilVetly  <lcsc.  lulc d  l.  sticl.-.  this  ineisu.n  will  be  on  the 
left  side;  it  is  most  eonveniently  made  by  s.pieczinK  tlu  Idt 
testiele  forwar.ls.  s..  as  to  make  tlu-  -kin  t.  n-c.    Tlw  snp.  ilu  ial 
tissue  s  aiv  ilivi.i(  <l  tlnon^'li  llir  wl.ol.-  U  uKth  down  to  the  (ibio.is 
sheath  ..f  tlu-  tuniea  vaginalis,  but  eare  nuist  be  taken  not  to 
injure  this  stnieture.    When  the  eellular  tissue  has  lu  .  n  w(  II 
opened  up  the  inaruins  of  tlu-  skin  incisi.-n  an  ret ia<-tf.l  by  txvo 
pairs  of  tissni-  loreeps.  and.  alter  any  bli  .  .liny  vesst  ls  have  b. .  n 
sceured.  a  spaee  is  eleared.  eitlu-r  by  n  blunt  disseetor  or  the 
nn«er.  between  the  septum  of  the  sen.tinn  and  the  hft  tuniea 
vaginalis.    Tlu-  eoinu-rtivr  tissnc  is  \ ,  ry  |..os<-.  niul  an  anipU- 
l> .  (1  ean  readily  be  prepared  ;  while  <i..in-i  t his.  there  is  lUMlannyr 
lu  r  ..r  opeiiiii};  the  tuniea  vajjinaiis  <.r  of  damajrin«  the  testis. 

(6)  Transplanting  tht  Testicle. 

The  I'or.-.  ps.  jri-ippinu  tl..'  i  lais  ...  ti..-  Ion-  li-aliin-.  are  lu.w 
passed  through  tlu-  ineision  in  the  i  xteinai  ol>li.;.u-  a  p.  men  n. sis. 
and  are  pushwl  throuKh  the  ext«  ninl  alMlominal  ring  well  down 
into  the  scnitum.  The  eU»sed  bla.l.-s  ..f  the  ion-,  ps  an  u.  st 
pnsscl  inwanls  so  as  to  impin-je  upon  the  ri<:ht  si.l.-  ..1  the 
M  ptuniorthe  scr,.tuin  near  its  eentn-.  and  then,  by  nmnipulati.m 
of  the  hniulle,  they  an-  made  to  pres<-nt  in  the  serotal  w.miiuI. 
pushinu  tlu-  s.-ptiini  b.  lon-  th.  in  (Via.  17).  \  small  incision  is 
ii,,w  made  with  a  knil'e  in  th.  septimi  .»verthe  end  of  tlu-  r..n-.-i)s. 
with  tlu  n  sult  that  the  bla.les,  with  the  ends  of  the  liKnture.  are 
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piisluti  n«lit  tliroiijrli  into  the  sciutal  w.nmil.  When  flic  cihIs 
ol  tlif  ligature  Imvr  Ixcii  sicnrnl.  the  lorn  |>s  air  iiiH  li|»|H»l.  aiul 
art-  sl<»wly  witlMlrawn  ;  whiU«  this  in  Iwing  clone,  thr  blmlcH  are 
opened  out  ho  bs  t»>  streteh  open  tin*  wift  i»art»  and  make  a 


Kki.  17. 

chaniul  al«n>,'  which  thr  trstirU-  can  pass  to  its  IkiI  on  the  left 
side  of  the  sen.tuni.  Tliuujrh  tlic  passiiuc  IVmn  th«-  iiiKuinal 
canal  t..  the  s(  ptnin  may  l.c  riccly  dilated.  <  aic  must  be  taken 
not  to  tear  ojieii  tlie  wound  in  the  septum  too  widely;  it  is 
better  to  have  this  rather  t«H»  small  and  ttt  enlai^e  it  later  if  the 
testis  cannot  l>c  drawn  tlmrti>fh  it. 
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Tin-  It  Nlii  li  is  now  rt|)ltirc(l  in  the  iiiffiiinnl  (itnnl.  ami.  hy 
steady  trartHHi  on  thr  free  emU  of  tlw  liuatim-.  ai«li  I  !>>  pi ( ssim 
fn»ni  uhovi'.  it  nadily  piissis  iiloii};  tli<-  cIkiihk  1  in.iilf  1>>  tin- 
furccps  as  far  as  the  se|>ttiin.    Wlun  it  »rriv<s  inn-,  tin  pull 


Km.  18. 

exerted  on  the  tuiiicii  vii>riniilis  mak.  s  tliis  itsMinu'  :>  s.-iiu'wliat 
cr.nicHl  shape,  the  enlarged  husal  ixntion  of  wiiieh  is  loniu-d  hy 
the  testicle.  The  narrow  pointed  |)ortion  <»f  the  ef»ne.  formed 
hy  the  tuniea  vaginalis  alone,  readily  passes  throiinh  th.  small 
opciiinK  in  the  scptimi  :  steady  traction  IVom  hclow.  aided  by 
gentle  pressure  from  above,  jjraduully  <lilates  the  optninn-  and 

I.H. 


82        The  Imperfectly  Descended  Testis 

prosi-ntiv  the  tt-sticU-  slips  tlinuifili  (V\ii.  IS).  As  soon  as  this 
|,iis  |-.a|)pene(l,  the  elastic  character  of  tlie  septum  causes  the 
opeiun«  to  contract  and  thus  to  prevent  any  return  to  the  old 
position.  If  the  opening  in  t!ie  septum  should  he  too  snuill  to 
allow  tlic  testicl.'  to  i);iss  throufih.  the  traction  may  be  relaxed, 
and  a  director,  ^{uided  hy  the  ligature,  may  he  slipped  throUf{h 
the  opening,  which  is  slightly  enlarge*!  by  a  knife  run  along  the 
gr(M)ve.  Renewed  traction  will  now  dniw  the  testis  through  into 
its  bed.  It  will  he  seen  that  if  the  initial  openii.g  in  the  sci>timi 
be  too  large,  the  testicle  might  partially,  or  even  completely, 
retract  through  it.  Xo  sutures  are  rcquirc«l  to  fix  the  t< stick- 
in  its  new  position  ;  it  is  simply  i)laeed  in  the  i)repared  bed, 
which  is  fiuiilly  washed  out  with  hot  saline  solution. 

At  first  there  will,  in  many  cases,  be  a  tendency  for  the  septum 
to  1k'  drawn  upwanls.  but  retraction  to  the  old  position  will  be 
resisted  by  the  elasticity  of  tlie  sei)tmii  and  the  weight  of  the 
scrotum  uiid  normally  i)laced  testicle  of  the  left  side.  This  force, 
though  slight,  is  constantly  being  exerted,  ami  is  of  long  dura- 
tion, while  fixation  by  stitches  can  only  act  for  a  few  days,  until 
the  suttn-es  are  removed  or  cut  out.  It  will  be  noticed  that  the 
channel  nuule  for  the  spermatic  cord  passes  beneath  and  at 
some  distance  fnmi  the  urethra. 

(7)  Closure  of  the  Wounds. 

The  woimd  in  the  serotmn  is  closed  by  a  few  silkworin-gut 
stitches,  care  being  taken  that  the  edges  are  not  inverted.  The 
wound  in  the  groin  is  closed  in  the  same  manner  as  in  the  opera- 
tion for  hernia  :  tlie  incision  in  the  aponeurosis  is  sutured  with 
line  catgut  (Fig.  10.  Chapter  II.).  and  this  should  be  contimietl 
down  to  approximate  the  pillars  if  the  ( \ternal  ring  is  unduly 
large.  The  incision  in  the  superficial  tissues  is  then  sutured  and 
the  dressing  applietl. 

(8)  After-treatment. 

Tliis  is  ess(  ntially  the  same  as  after  the  operation  for  hernia 
(s,r  p.  ;$:{).  There  is.  as  a  rule,  little  or  no  pain  in  the  trans- 
planted testicle;  «»rehitis  is  unlikely,  as  there  has  bteii  no 
suturing  or  injury  of  the  testis.   There  may  be  some  induration 
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iiiid  sli^iht  tciidt  incss  around  tlic  tostk'l(>  and  t-ord.  H  this 
pi  isists  alter  tlu-  patinit  fivi^  nj).  rt  lii  l'  may  be  ohtaiiifMl  by  tin- 
»laily  a|)plication  <»f  ung.  crtacci.  Ksptfially  wlun  it  has  hciii 
impossible  or  undesirable  to  preserve  the  tunica  vaginalis,  and 
••(•(•usionally  when  this  lias  been  done,  the  tistiele  may  beeome 
unduly  a<Uu'ront  to  stirrtiuitdin};  tissu«'s :  tlie  application  of 
the  ointment  also  often  relieves  tliis  eondition  iiy  renderinj>  the 
sear  more  supple,  and  thus  improving  the  mobility  ol"  the 
transplanted  testiele. 

(9)  AdvantagM  of  th«  Operation. 

The  eliii'l'  advantaucs  are  that  the  testiele  is  not  iiijured  hy 
sutures  anil  that  there  is  a  perman»nt  oi)staele  to  retraction. 
T!ie  aettial  transplantation,  in  the  majority  ol"  eases,  prc-seiits 
no  partienlar  diHieulties  :  intleeil.  these  are  more  likely  to  occin- 
durinu  the  separation  of  a  thin  hernial  sae  and  the  elosure  of  the 
tunica  vajiinalis. 

It  may  again  be  pointeil  out  tliat  when  the  testiele  is  arrested 
within  the  abdomen  transplantation  may  be  impossilile  ;  the 
eondition  should  tlun  be  treate<l  on  the  lines  already  indicated. 
If  the  imperfect  descent  is  bilateral,  the  other  side  may  be 
operated  upon  after  an  interval  of  sonie  nicmths.  wlu-n  the  rc-sult 
of  the  first  operation  will  have  an  important  bearinj"  upon  the 
procedure  to  be  adopted  at  the  second.  (Sic  eases  described  on 
pp.  83  -88.) 

The  Results  of  the  Operation. 

It  nuist  be  admitted  that,  in  a  certain  projtortion  of  the 
cases,  the  local  eondition  dm-s  not  allow  of  anything  like  a 
perfect  result  :  too  nmch  nuist  not  be  cxpicted  iVoni  the  opera- 
tion, cither  by  the  sur<feon  or  the  patient.  In  an  ideal  result  of 
an  operation  for  imperfectly  dcsccmled  testiele  the  fidlowing 
conditions  would  be  fulfilled:  (1)  The  testiele  should  remain 
in  its  new  position  in  the  scrotiuii.  ('2)  All  complications 
should  be  ctired  and  all  symptoms  relieved.  (•'<)  It  should  either 
(levelop.  or  ri'gain.  its  normal  lunetions. 

With  regard  to  the  lirst  of  these  conditions,  although,  owing 
to  the  war,  I  have  not  been  able  to  keep  my  cases  under  pro- 
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lonRwl  observation,  I  have  no  liesitation  in  saying  tliat.  in  the 
t  n.ajoritv  of  cases  i„  uiiicli  transplantation  to  the  opp.>site 
side  has  been  carried  out.  the  testicle  does  remain  in  the  scrotum, 
and  that  the  results  in  this  respect  are  greatly  superior  to  those 
of  the  ordinary  operation  oi"  orcliido]"  >;>  • 

The  restilts  niav  be  divided  intt.  three  ^m.u|)s.    In  the  fust, 
the  testicle,  thoniih  smaller  than  normal,  remains  mobile  and 
non-adherent,  and.  in  the  most  favourable  oi'  th<  sc.  alter  a  le« 
weeks  or  months,  it  may  be  diflienlt  to  realise  that  any  operation 
has  been  perlorined.    in  ihe  second  Rroup.  the  testicle  remains 
in  the  scrotum,  but  is  at  a  higher  level  than  normal,  and  is  more 
or  less  adherent.    In  the  third  jrroup.  the  testicle  appears  to 
have  retracted  to  the  orifjinal  side,  and  remains  there  m  the 
ui)per  part  ..f  the  scr..tnni.    The  scrotal  septum  is  a  variable 
structure,  which  is  occasionally  weak  or  incomplete,  and  it  may 
be  that,  in  the  latter  gnmp.  the  tendency  to  r(  traction  overcomes 
the  resistance  of  a  weak  or  imperfect  cellular  nuinbrane. 

The  relative  freipiency  of  the  very  favourable  results  of  the 
first  fironp  cannot  be  definitely  statcil,  but,  as  will  be  seen  from 
the  eases  recorded  below,  in  twelve  consecutive  eases,  three— 
the  only  ones  tiiat  could  be  traced  four  years  after  the  operation 
—belonged  to  this  group.    In  addition,  two  others  of  this  series 
were  perfectly  satisfactory  from  four  to  six  months  after  the 
operation,  and  of  the  remainin<;  seven  the  majority  were  doing 
well  wlu  n  last  seen.    It  seinis  reasonable,  therefore,  to  1k)1)C 
for  possiblv  .-|()  per  cent,  of  complete  successes.    Most  of  the 
remaining  cases  will  belong  to  the  second  gr.nip.    The  third 
group  of  restdts  is  not  often  met  with,  and  I  know  of  no  case 
where  the  testicle  has  retracted  to  anything  like  its  former 
position,  or  has  luidergone  further  atrophy.    In  the  last  group, 
the  original  p(»sition  of  the  testicle  before  operation  was  probably 
abdominal  or  abdondn..-inf.uinal.    It  is.  however,  often  possible, 
even  when  the  descent  •>f  the  testicle  has  been  arrested  in  this 
unfavourable  position.  f(»r  the  satisfactory  results  of  the  first  or 
second  groups  to  be  obtained. 

As  regards  complie  d  ions  and  symptoms,  it  may  be 
confidently  stated  that  any  eomplication,  such  as  hernia  or 
hydrocele,  will  be  cured.   Though  some  slight  tenderness  may 
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persist  for  somo  time,  it  is  tmusual  for  tliere  to  be  any  severe 
puiii.  iiiul  u  grsuluul  iliiniiuitiou  and  (lisapi)earanee,  hotli  of  pain 
and  tenderness,  may  ho  cxpectc<l.*  These  synipt«»ms  depend 
upon  the  jxisition  of  tlie  testielc  l>eiii<.'  slijjiitly  miirkcd  or  alisciit 
ii)  the  iirst  yroiip.  and  tt  n(lin<;  to  persist  for  a  longer  time  in  tiie 
seeond  and.  especially,  the  third.  1  have  never  been  called 
upon  to  remove  a  testicle  which  has  been  transplantetl  in 
tliis  way. 

With  reierenee  to  the  thirtl  juiint.  the  return  of  fnnetion. 
notliinfj  can  be  added  to  what  has  already  been  said.  I  have 
certainly  noticed  some  increase  in  size  in  several  cases,  but  tliis. 
of  eourse.  docs  not  by  any  means  necessarily  mean  a  functional 
development. 

In  November,  1914.  I  showed,  before  the  Section  t)f  the  Royal 
Society  of  Medicine  for  the  Study  of  Disease  in  l  liildren.  two 
cascsf  on  w  hom  I  had  operated  some  months  previously.  The 
first  ease  was  a  boy.  a{^e^^  twelve  years,  with  double  inguinal 
hernia ;  both  testicles  were  arreste«l  in  the  infjuinal  canals,  and 
neither  hatl  ever  descended  throu«;h  the  exteriud  rin<j.  The 
ri<;ht  testicle  was  transplanted  to  the  left  side  of  tlie  scrot\un  in 
May.  1914.  and  the  left  testicle  to  the  rij^ht  side  in  July.  1!U4. 
When  shown,  both  testicles  were  present  in  the  scrotum  ;  there 
was  no  recurrence  of  the  hernia  and  no  pain. 

The  second  case  was  a  boy.  af;cd  fourteen  years,  also  with 
tlouble  in{,'uinal  hernia  an<i  arrest  of  both  testicles  in  the  inguinal 
canals.  The  right  testicle  was  transjilanted  t(»  the  left  side  of 
the  scrotum  in  April.  l!tU.  When  shown,  the  testis  was  of 
fair  size,  and  was  hanging  freely  and  easily  in  the  scrotum  : 
there  had  been  no  tendency  for  it  to  return  to  its  former 
position. 

I  have  recently  (March.  liUiM  endeavoured  to  ascertain  the 
late  residts  of  a  series  of  twelve  ci.  ,cs  ojx  rated  upon  in  (iuy  s 

*  TIh'Ic  is.  as  a  nilf.  little  in  im  pain  after  the  oiKTatiim.  anil  eonvaleseenee  is  ni|ii<l 
anil  nnenniiilicatcd.  1  iiperated  upon  several  of  these  eases  at  a  general  h<»|Mt«l  in 
Kranee,  anil,  thouKli  tliere  had  Ix-eii  disahlinn  pain  U-fore  the  (>i)eration.  the  men  were 
discharged  to  convalescent  camps  and  thence  to  duty  in  the  saini'  way  as  the  eases  of 
hemia  already  descrihetl.  Two  of  these  c.ises,  which  had  Is-eii  o|MTatiil  upon  for 
unilateral  imperfect  desei'iit  complicated  hy  hernia,  were  shown  .  <  fore  the  local  medical 
•ociety,  the  result  in  each  hi'inu  vci  v  siitisfactory. 

t  Proc.  Roy.  Soc.  JJcd.,  Section  for  Study  of  Disease  in  Children.  Deccmlier.  1!»M, 

Vol.  vni.,  p.  17. 
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Hospital  durinR  IftU.   The  following  an-  the  only  cases  which 

could  he  triic(<i  :    *  ,      •    i  • 

(1)  Diivid  K..  aocd  niiu-  yrais.  was  adiuittt-.l  to  hospital  m 
lulv  1!>1  i.  with  inMurlVct  descent  of  Iw.th  testicles  ami  <lo.«l.l«- 
ingiiinal  hernia.  B..th  tcsticKs  .-..uld  IVlt  in  tl.r  inou.nal 
eanals.  l.ut  luitlu  r  eoul.l  I..-  |  ..ssed  down  thn.uKh  the 
external  rin« ;  tin-  serotur.i  was  siiuiU  and  poorly  developed. 
No  historv  e.ndd  he  ohtained  of  the  testicles  ever  havinj;  i  nu  r-<  .1 
{■mm  the  canals.  The  1*  ft  t.  stielr  was  tiansplant,  .!  t..  tin-  nj;l,t 
si.l,.  of  the  scn.tun..  Tlie  patient  was  re-admitted  ui  Deeenil.er. 
KtU.  and.  as  the  resuU  of  the  first  operation  was  satisfactory, 
the  right  testicle  was  transplanted  to  the  left  si.le  of  the  s.  rotuni. 

When  seen  in  March.  l!H!t.  both  the  testicles  an<l  the  serotun. 
ap.x  ared  to  he  perleetlv  normal,  and  it  was  dillieult  to  realise 
that  anv  operation  had  heen  perf..rn.ed.  The  testicles  were 
hanging  normally  in  a  well-developed  sen.t.nn.  an<l  were  not 
adherent  to  the  sear  or  to  surnnnKliny  tissues.  They  were 
normal  in  size,  contour  and  c.nsistency.  an.l  there  was  no 
thickening  either  annmd  them  or  along  the  spi  rmatie  c(.rds. 

Testicular  sensation  was  h)st  on  the  riyht  side  (in  the  on-mal 
left  testicle),  l.ut  was  present,  though  i)rol.al.ly  <liniinished.  on 
the  lelt  side.  There  was  no  recurrence  of  the  hernias,  and  the 
sears  of  the  scnrtal  incisions  were  scarcely  visible.  In  this 
cas*'  the  testicles  had  certainly  ineieased  in  size,  and  the  develop- 
ment of  the  scnitum  was  remarkable. 

(•»)  (ieo.  -e  ()..  a-ed  thirtv-nine  years,  was  mlmitted  t.)  hospital 
in  August,"l9U,  for  a  painful  lump  in  the  left  iliac  region,  and 
von.itin.^  There  was  a  h  it  inoninal  hernia  and  an  undcseemlcd 
testicle  In  the  inguinal  canal.  The  patient  ha.l  met  with  an 
accident  a  few  .lavs  before  admission,  an.l  the  pam  was  due  to 
an  attack  of  orchitis:  the  testicle  had  never  at  any  tunc 
descended  through  the  external  abd<.minal  ring.  The  lurnud 
sac  was  removed,  and  the  testicle,  which  was  found  t..  be  of  fair 
size  and  devei..pnieiit.  was  aeeonlingly  transplanted  to  the  nght 
si.le  .)f  the  scrotum  through  the  septum. 

•  Tw.  of  these  eases  (No.  I  and  No. :»)  were  shown  at  a  meetiiiu  c,f  tlic  ^>'' 
Eova?S^t-S^  Sine  for  the  Study  of  Disease  in  Childn-n  in  Ma,.  h,  l-Jli.  (I'm. 
f,p'ain<);  Vol.  Xll..  No.  «)• 
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Wlun  Mcn  in  Mairli.  V.iV.K  ix.tli  tisti<  lt  s  «t  iv  in  the  s,  n,l.im. 
which,  thnnuli  w(  II-«U  vt  lnpc<l.  wns  ct  Haiiily  siiinlU  r  than  normal. 
Both  tfsticU-s  w.Ti-  un(hisi/..d.  Ilu-  Kit  iuiiif.'.  it'  anytliini;. 
nitii.  r  til.'  sniiill.  r  ..I' tlif  t  wu.    Tlic  l.  l't  t.  stid.'  was  liv.  ly  niohih'. 
and  was  iian<{in>;  at  tiic  sanir  U  vil  as  thr  li^'ht  ;  tlu-re  was  no 
indurati«m.  thickening  or  adhesions  to  deep  or  superncial 
structures,  and  id  al)ii(.nii:dit>  could        delected  idx-nt  tin- 
spermatic  ord.    Testicul.ir  seiisatiun  was  present.  Init  s..nu- 
what  diminisiie.!  mi  tiie  Ml  side.    Indeed,  t'rom  examination 
alone.  «»ne  would  conclude  that  there  were  two  normal.  Imt 
rather  small,  teslieles  present  in  a  rather  small  sen.tnni  :  it 
wonld  certainly  he  inipossihlc  to  (htect  IVcm  the  examination 
that  any  transplantation  luul  ever  been  cnrrie«l  out.    There  was 
no  recurrence  of  the  hernia,  hut  a  small  l»uhonocele  ha«l  recently 
appeared  on  the  ri^d.t  side.    The  patient  is  a  married  man  with 
five  children,  the  last  ol'  which  was  horn  three  years  alter  the 
operation.    There  has  been  no  i)ain  since  he  was  disehar«e«l  ln»ni 
hospital. 

Teter  l'\.  now  aj,'cd  nine  years,  was  admitted  to  (iny  s 
Hospital  in  l!tl     when  he  was  live  yi  ars  of  af,'c.  lor  left  inyuinal 
hernia  and  imperfectly  <lescen«h«l  testicle.    The  testicle  was 
situated  in  the  infiiiinal  canal.  an<l  had  never  <lese<  nd(  .1  tlironnh 
the  external  al.doniinal  rinu  :  Ihonffh  I'rccly  movahle  in  the  canal, 
it  could  not  he  ma.le.  hy  manipidation.  to  pass  heyond  this. 
At  the  operation  the  hernial  sac  was  excisetl.  and  the  Idt  l(  stick- 
was  transplanted  thnniKh  the  septum  to  the  ri.ulit  si<l(  ol  the 
scrotum.    When  seen  in  March.  1!»1!>.  over  lour  years  alter  the 
operation,  the  left  testicle  was  IVamd  to  be  suspcmle*!  in  the 
scrotum  at  the  same  level  as  the  riKht  testicle,  and  to  I.e  Ir. » iy 
movable.    There  was  no  pain,  and  the  testis  was  not  adherent 
to  the  sear  or  to  any  s>n-roundinfi  structure,  neither  was  there 
any  thickeninjt  or  induration  alonp  the  course  of  the  spermatic 
conl.    The  transplanted  testicle  was.  if  anythinn.  larj-i  r  than  t  he 
aornudly  placed  riyht  oryan.    Owinil  to  the  aj-c  (.1'  the  patient, 
it  was  diilieult  to  estimate  the  testicular  s.nsation.  but  this 
appeared  to  be  the  same  on  each  sitle. 

There  was  no  recurrence  of  the  hernia,  and  the  scrotum 
appeared  to  contain  twi)  nornml  tcstieli  s ;   it  was  dillicnlt  to 
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realise  that  any  transplantation  lind  hten  done,  thouph  close 
insptctioii  sho\\(  (I  the  scar  on  the  anterior  aspect  of  the  riglit  half 
of  the  M'lotuni. 

Thus,  of  these  twelve  consecutive  eases,  three  were  most 
satisfactory  over  four  years  after  tlie  oiuration.  and.  in  addition 
to  tlicsc.  two  otliers,  when  shown  before  the  Royal  Society  of 
Medicine  sonic  months  after  the  operatitm,  were  then  perfectly 
satisfactory,  ar.ii  gave  every  prospect  of  a  go«id  final  result. 


CHAPTER  VI. 


TlIK  TkK.VTMKXT  Ol    V.MUroH.l.I.  BY  Kxt  ISION. 

Onk.  ol"  tlie  mlviuitafics  ol'  woikiiin  in  military  hospitals  is 
that  one  is  al)le  to  judge  better  than  in  eivil  iiospitals  ns  to  the 
rcHultii  c»f  certain  operations.  In  civil  hospitals  patients  with 
minor  suiyical  ailments  are  usually  operated  u\nm  and.  wlun 
wt'.'  are  diseharyed.  i)ut  the  ..perator.  unless  speeially 

in,  the  partieuhir  subjeet,  as  a  rule,  hears  m>thinf!  more 

of  •  ,  ,  I  military  hospital.  cs|icciaHy  abroad  thmwn  the 

war   >peration  was  probably  pcrroriiied  with  a  definite 

objeet.  viz..  to  render  the  man  fit  lor  duty  in  as  short  a  time  as 
possible.  I'ntil  this  objeet  was  acct)niplishe<l  the  patient 
continued  to  occupy  a  bed.  and  the  result,  if  unsixtislac  tory. 
could  not  escape  the  surfjeon's  iiotiee.  Tliouf;h  tiic  result  mif.dit 
have  i)een  piuKl  anatt)mieally.  if  the  symptoms  persisted  and 
convaleseenee  was  greatly  delayed,  so  that  the  patient  was  m»t 
rendered  fit  for  full  duty,  the  operation  had  to  be  reganled  as 
a  partial  failure. 

The  result  of  the  operation  for  varieoeele.  as  seen  in  military 
hospitals,  could  by  no  means  always  be  regardetl  as  |M'rfeetly 
satisfactory.*  As  might  be  expected,  a  number  of  nu  n  of  the 
Expeditionary  Foree  were  admittiil  to  hospital  with  varicoceles 
which,  tliough  probably  of  long  tluration.  had  only  given  rise 
to  symptoms  as  the  result  of  active  ser%  ice.  Not  a  few  w«  re 
also  admitted  who  had  been  already  operated  upon,  some  little 
time  previously,  at  hospitals  either  at  home  or  abroad,  and  who 
still  comi)lained  of  pain  and  disability.  Though  in  some  «)f  thi  -e 
the  neurotic  clement  was  undoubtedly  present,  yet,  in  a  gcwHl 

•  Mr  K.  M.  Corner  ...I  Mr.  C.  A.  K.  .Nitili  ("  The  lmii»Mliatc  aii.l  lU  indi'  Ursults 
of  the  IliL'l.  OiK-ration  for  Varioi.c-.U-,-  llrit.  Mid.  Jo,,,,,.,  I'.Miti  V,.l.  1  .  p  IIU)  mv.  s- 
tiiiiit.  il  thr  K  Hults  in  KH)  rases  i.|H  r,iU-a  upon  in  St.  Thomas s  UosiuUl.  Ibey  touxH 
tliut  tlie  iHiticiit's  opinion  of  tlie  result  w&a  as  follows  :— 

I'lcasoil  and  improved  .    7»  {H-t  cent. 

Unaltereil  28  „ 

Worst'    .       .       .       .       •       .  4 
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many,  therr  was  .h-I'mit.-  pain  imd  tcii.h  riuss  ass<K'iut»<l  witli  tlu' 
scar  mul  the  iiulnnit.  .1  niva  l.ni.at I.  it.  \shv  v  tl.r  veins  liml  lu-eii 
ligat.iml  and  Uir  .liv  i<l.  .i  .  n.ls  of  tlu'  varirmt  U-  ti«l  t.iftcthcr. 

Tliou«h  vurUtHflf  in  of  such  fttiiuciit  .KTiirir.ui-.  its  .  Ii..loo> 
is  hut  imiK'rfwtlv  known.    II  is  ^^  n.  rally  a-r.vd  timt  tlx-  .•l.u  l 
..(Uisc  is  some  c.nfr.  nital  alnioiiimlity  or  (Mict  ol  tlu-  s|Hnnatic 
voin  and  tlu'  i.an.|.i«.nil...n.  |»U'Xms.  hut  the  nntun-of  this dcft-ct. 
nml  the  reason  wl.v  it  .neurs  «»  frnjuently  on  tlu  K  it  s.de  ami 
so  rarely  on  the  i  i.id.  ;nv  still  matf.rs  nf  nncHainty.    It  is  true 
that  there  are  eertain  anatumieal  dillerene.s  between  the  h-ft 
an.l  riKl.t  spern.atie  veins  and  plexuses;  the  left  is  Umffer  than 
the  right,  owing  to  the  L.wer  pnsitiun  ..r  tli.  I.  It  t.sticlc:  the 
l.rt  vein  joins  the  left  n  nal  vein,  ulu  nas  tli.  right  ..pens  nito 
the  interior  vena  eava  :  also,  then  is  nsnally  an  anastomotic 
eonneetion  hetween  tributaries  of  the  left  spermatic  vein  ami  the 
veins  of  the  iH-lvie  eolnM  wbieli.  ..feourse.  join  the  prn  tal  system  : 
but  tl.esr  aiiatun.ieal  el.araetiis  eau  scarcely  he  regaided  as 
the  actual  ea\ise  oi  tlu'  varieoeele. 

It  is  also  known  that  increased  pressure  in.  or  ..bstrnetion  to 
the  flow  of  bl.Mul  thnmKh  he  spermatic  vein  will  cause  tlic  veins 
o\-  the  pampiMniinrn.  p!.  .us  to  become  varicose.  This  is  shown 
by  the  well  known  fact  that  a  varicocele  will  develop,  even  m 
cidcriy  nun.  as  the  result  ..f  ,>r<ssnre  on  the  spermatic  vein  hy 
a  maliunaiit  j>n>\vtli  in  tlu  rcyinn  ol'tlK'  kidney. 

What,  ver  be  the  actual  eausi-  ..I'  varieoei  le.  it  is  certainly  often 
present  in  Ix.vs  under  the  ag.-  of  twelve  years,  and  in  these,  ami 
also  in  manv  adtdts.  may  -ive  ris.-  to  no  symptoms,  it  may 
thus  be  first  round  in  tlu  c.uisc  ..f  a  systematic  nu'dical  exami- 
nati..n  lor  instance,  wlu  n  joininj;  one  of  the  services,  or  the 
patient's  attention  nuiy  he  .Irawn  to  it  on  account  of  tbe  (K  velop- 
mcnt  of  pain  ..r  an  ael.in-  character.  ..Iten  associated  with 
,.haii.-e  linm  a  sedentary  to  a  more  active  life,  or  to  residence  ui 
a  hot  climate. 

In  mhlition  to  these  suhjcctivc  synipt<.ms.  it  nmst  be  remem- 
bered that  there  is  often  "  lu  umtie  clenu  ut  wliieli.  in  eertain 
eases,  mav  be  s„  marked  as  to  deserve  the  name  of 
hypochondriasis.  The  existence  of  this  nervous  and  mental 
factor,  which  has  been  discussed  hy  Sir  Wm.  H.  Bennett  in  his 
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iiionoKmpli  mi  vHri-noth-.*  ixplaiiis.  in  soiiu-  vnsvs.  t!u  |Mr- 
sist.  iu'f  of  NympttMiiH  afti  r  ..iK  ration :  its  n.<M«iiiti.«i  U  of 
im|M>rtnnoi'.  for  tmitmtnt  must,  in  tluv  iiimn.  Ik-  .linrt..!  »<> 
tlu  Ki  n.  .ill  ana  nuntal  wmiliti.m  .»f  tlu-  pati.  nt  as  w.  ll  an  t..  tia 
variciK'ilf. 

The  usual  imlications  for  the  «.|M'mtion  an-  either  to  enable 
the  iMitient  to  ent.  i-  ..i,.-  ..r  tl..'  s.  rviccs.  ..n  acennnt  of  the 
.  xist.  nr-.-  of  pain,  .  illi.  r  (onfinnons  and  pt  isist.  nt  or  \m>\mUi 
..n  !)>  .  xci  ssivr  i  x.  ilinn.  or  l>y  ritliny:  an«l  when  thesympt.mis 
are  only  imperfwtly  relieve«l  hy  weunuK  a  snsp«  ns.M>  l.ini.lii..-. . 

Tlic  syniplonis  ..I'  v:ii Ick-.  Ic  :iic  iMr.j.  ly  <iMc  tu  llif  wcinlif 
an<l  <liaKK''»K  f'^'  <list«n<l<(l  viins.  an<l  im-  incicasc.l  l)y  any 
ec.ndition  whieli  increases  this  .listensi<.n.  es|Meially  the  low- 
position  of  the  testiele.  Tlu-  inipoHanc-.^  nf  tlu  sr  in  the  pro- 
duction of  symptoms  is  sliown  l.y  tlir  n  il.  I'  oltt  n  Riven  i»y  tin- 
meehanieal  support  of  a  susprnsory  l»aniianf. 

The  object  of  the  operation  shouhl.  therefore,  be  twitfolil  : 
(rt)  To  remove  the  (iilalc  tl  pii  xusof  v.  ins.  (/<)  to  rais*-  the  t.  sti.-lc 
of  tlu-  affected  side  to  a  liiKlu-r  U-vc-1  un.l  to  jrivt-  it  a  nion-  fllicit  i«t 
support. 

The  ojM-ration  of  »-x« '  ion  of  a  varicH-ele  is  usually  p»-rfornu-d 
in  the  followinu  mamu  r  .  Tlu-  spermatic  cnni     expos.  .1  li.n.n-li 
a  small  incision  just  helow  tlu-  .-xternal  alulominai  rinj,' :  the 
veins,  after  division  oftlu  ir  laseial  eoverin;;.  are  separat«-<l  fr.>ni 
the  vas,  a  few  beinjj  left  with  that  stniettire  ami  its  art(  ry  I- 
allowof  asatislm-tory  l.loo<l  supply  to  an<l  from  tlu-  ti  stiele  alter 
tlu-  operation.    Hy  (Irawinji  tlu-  eortl  at   first   in  an  upNvar.l 
direction,  aiul  tlu-n  ilownwanls.  the  dilated  pampiuniforni  plexus 
is  separated  from  the  vas  and  its  aecompanv  iny  x  ess.  N  as  low 
down  as  the  tunica  vaj^'inalis  and  as  high  as  is  thouiiht  desiraMe. 
When  lifiatiires  have  been  securely  tied  ahovi-  aiul  lu  iow  alter 
transfixion  of  the  mass  of  veins,  the  varie<.eele  between  the 
ligatures  is  cut  away,  ami  then,  with  a  view  to  ju  rmiuu  iitly 
shorteninn  tlu-  spermatic  cord  and  raising  tlu-  position  of  the 
tcsticlt-.  tlu-  ends  of  tlu-  ligatures,  which  hav(-  been  left  lonj;.  are 
knotted  tofjctlu  r.  approxinuiting  the  divided  stumps  of  the  veins. 

•  "  On  Vnru-oc  l.' :  a  I'mctU-ul  Tri-atis...'  „>  Su-  Win.  II.  It.  iiiu  ii.  IWa. 
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SirWm.  U.  Bennett  reetimmendH a M>iiit  wlmt  «l iff t  w-nt procedure. 
The  e«>r<l  is  txp«.si<l  thioiiKh  a  similiir  incision,  and.  without 
o|ieninB  thi-  shtutli,  tlit-  vuri<-..ii  U-  is  drawn  loi  wards  and  the  \an 
in  |m>s«Hl  baekwariJH.  The  veins,  with  the  nheath.  is  then 
ligaturcil  a  sh«»rt  distance  alM»ve  tin  ttstis.  Tlu  xcins  and 
sheath  nr.'  n..w  M  paratcd  in  an  npward  dinHinn  l'..r  a  suilifiint 
distance,  and  a  vcnnti  liKatun-  is  pass.d  rc.nnd  the  fn-iil  veins 
a  short  ilistnncr  Mow  the  external  ab<loniinal  rinji.  Wh«  n  t  Lis 
has  heen  tii(J  the  intt  rvi  ninK  mass  <.r  vt  ins  is  r<  inovid.  and  tlu- 
stinups  an-  l)i<Mi){ltt  toy.  tlu  r  by  Iciiotting  tlu-  inds  of  tlu-  ni»pir 
ligature  to  those  of  tlu-  lowi-r. 

The  operation,  as  usually  performed,  certainly  fulfils  tl,.  fust 
of  the  above-mentioned  n.nditiniis.  »mt  it  laiK  t..  satisfactorily 
carrv  out  tlu-  second.  It  will  l.c  notic-cd  that,  after  the  operation, 
the  testicle  is  suspended  by  the  joined  stumps  «»f  the  varie»ict-le. 
and  that.  «minfr  »o  the  shortening  thus  produce»l.  its  iM>sition 
in  th.-  s.  rntnn.  is  raised.  The  .or  al  testicK-.  .however,  is  not 
susp.n.ied  i.v  the  spermatic-  e<.rd  or  hy  the  pan.piimiform 
plexus  ;  neit  her  does  its  position  in  the  senrtum  depeml  upon 
the  length  of  the  cord.  H..th  the  position  an.l  suspension 
normally  .lepend  upr.n  the  sheath  of  the  cord,  which  is  composed 
of  a  layer  containing  muscular  fibres  tlu  «-remnsterie  fascia, 
and  flbrtms  layers  derived  from  the  intercolumnar  and  infundi- 
hulifomi  fascia-.  All  these  components  ..f  the  sheath  have 
definite  attiichnu-nts  al>ove.  and  are  continued  bt  low  around 
the  parietid  part  of  the  tunica  vaginalis,  thus  suspending  and 
suppc.rting  the  testicle.  Tl»e  important  part  played  by  the 
sheath  in  pn»viding  support  and.  at  the  same  time,  allowing 
free  nu)bilitv.  is  shown  by  the  action  of  the  erenuister  muscle. 

The  following  seiiuchi-"  may  he  the  result  of  the  unnatural 
support  given  to  the  testicle  by  tying  togi  ther  the  dividctl 
stum|)s  (tf  the  veins  after  excision  of  a  varicocele  : 

(1)  There  is  always  a  -  callus-like  "  thickening,  sonutimes  of 
considerable  size,  ar  -id  the  jimction  of  the  divided  ends  of 
the  varicocele.  1  is  oftin  painful  and  tender,  and  these 
symptoms  may  persist  for  a  long  time. 

(2)  This  inflanunatory  muss,  which  is  formed  around  the 
divided  veins,  may  become  adherent  to.  and  incorporated  with, 
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tlic  snrnmndiiiu  tissiK  s.  iin|)i  .mil'  .i' fn-*- mi>l>ility  <»r  tin- tiMicU'- 
Th.  *  Mr<l  limy  i  v«  ii  luc.nu-  fix..l  to  tin-  svar  in  tlu-  nk\n  of  the 
•MTiitiiin. 

(»)  Thf  uinoiint  <>(■  iiillimimiiti'>n  may  l)f  i  xct  ssivr  mid  Mip- 
pnnitioii  may  ttn-nn  tliis  will  loiitiiim-  until  tin-  li«aluris 
jiiiniu},'  the  <  n«ls  of  tUv  \  v'm»  <•<«««•  nwiiy  or  nrr  irmmwJ. 

(»)  Gcnorolly  !«|M>HkinK.  tin-  ItHKth  the  vc  nmis  pl.Mis  «lii«  li 
siHMild  Ix-  cxfisttl  !«♦  (frrator  thiin  tlu-  iltvjitiou  of  tlu-  t«sliil»- 
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wliicli  is  callid  \\<r.  Thus  it  may  Ik-  (IcMirahU-  t«»  remove  three 
or  four  inehes  of  tin-  veins,  while  the  testiele  shiHiUl  he  rai»e<l, 
perhaps,  an  inch  and  a  liall'  or  two  inclus.  In  some  cases  the 
testiele  may  he  unduly  raised  and  at  the  same  time  its  nifibility 
is  impaired.  In  these  eases  tlie  testicle  is  liahle  tt»  repeat<-<l 
slight  injuries  hy  nuiscular  action  and  by  friction  frtmi  the 
clothes;  pain  and  tenderness  will  then  persist  :  »r  a  very  Umg 
time. 

Heeently,  I  have  endeaviturcfl  to  overcome  these  dlsatlvantages 
hv  cxcisinjf  the  varicocele  without  joining  the  divi<led  ends  of 
the  veins,  and  hy  providing  inereasul  support  to  tlie  testicle 
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and  raising  it  t..  a  Inulu  r  U  vcl  by  sl.ort.  ninf.  tin-  fascial  sIkuU.. 
This  „|u  ration  was  .lisc-rilud  ii»  tlu-  Laiiol.  litlT.  l-  P-  7aU, 
una  tlu-  lolloxvii.Si  account  is  ft.iin.Ud  u|Mm  that  dcscriptum  :- 

Exposure  of  the  Spermatic  Cord. 

The  spcrniatie  cm!  is  cxp..se,l  by  a  slu.rt  iiu-isi..n.  ah..ut  an 
inch  in  U-nKth.  just  hcl-.u  tlu-  .  xt.  rnal  ah.lon.inal  nnjr.  \\  iu  .i 
superficial  t.lr.  .linu  v .  ss,  Is  have  l.c.  n  sccurc.l.  tlu-  c.nl.  cncU.sc.l 
in  its  luscial  c  nv.  riMos.  is  rais,  .!  Ir.nn  its  hc.l.  frccl  ami  drawn 
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out  of  tlu  wnun.i  until  the  upi)er  eiul  »(  the  tunica  vaginalis 
is  hriHifjlit  into  view. 

Incision  of  the  Sheath  and  Separation  of  the  Yariooeele. 
With  a  knile.  or  a  siiarp  pair  <»l"  scissors,  an  incision,  an  inch 
and  a  Imlf  or  so  in  length  is  nm<i<  ti.rouf{h  all  the  fascial 
eoverins-s  in  the  mid-liiu'  in  In.nt  tn.tii  the  veins  are  exposed 
(Ki...  l"t).  The  niichlle  ol'  the  incision  thnmyh  the  sheath 
is  secured  on  each  side  by  a  i.air  of  Spcnccr-Wclls*  f.irccps. 
which  act  as  retractors.  With  a  blunt  .lisscetor  the  veins  arc 
separated  on  each  side  until  the  vas,  which,  with  its  artery  and 
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wmic  connective  tissnc.  is  situated  iM-hintl  iin«l  is  much  more 
cli>sely  connected  with  the  sheuth.  is  rcidiol.  i'lu  .iiiti  rinr 
tlircc-luiuths  or  s(.  d'  llic  vi  iio\is  plexus.  iii.  liMliii>:  iill  tin-  «lilat»(l 
veins,  iiie  then  sepiiratid.  Ieii\  in;;  ii  lew  small  veins  witii  the  vas. 
wliieh  is  not  touclie<i  an<l  is  not  si  |>aiate<l  from  the  sheath.  The 
anterior  mass  «. I' dilated  \eiiis  is  imw  drawn  downwards  and.  by 
a  little  disseetioii.  IihkI  Imm  the  sjuatli  and  th«-  vas  as  hifjli  as 
is  thou^iht  (lesirahle.    Nixt.  they  are  drawn  upwards,  and  the 
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same  separation  can  now  he  elTeeled  as  lew  as  the  upper  limit  oj' 
the  tunica  va<>;inaUs.  eare  heiny  taken  not  lo  open  this  stnietnre. 

ExoUion  of  the  Varicocele. 

The  isolated  yroup  of  veiiis.  perhaps  lour  inches  in  length,  or 
even  hnifjer.  is  now  li^atnred  ahove  and  helow  by  me<liinn 
catgut,  and  the  interveninji  part  is  cut  away  (Kiij.  20).  The  emls 
of  both  Ugatures  are  cut  short,  and  the  testicle,  which  has 
probably  been  drawn  up  into  the  woniid.  is  replaced  in  its  bed 
in  tlie  serotinn.  Dininjj;  the  se|)aration  and  excision  of  tiie 
varicocele  there  shouhl  be  no  injury  to  the  vessels,  but  if  there 
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urf  anv  ..<./iiiK  |»'>ints.  tlicso  are  secured.  The  Spenccr-Wclls' 
forceps  KrippiiiK  tlie  edges  of  tlie  incision  in  the  sheath  arc  now 
retracted,  and  the  opening  in  the  sheath  thus  becomes  diamond- 
shaped  (Fig.  21). 

Suture  of  the  Sheath  and  Cloture  of  tlM  Wwuid. 

This  incision,  originally  longitudinal  in  direction,  is  sewn  up 
transversely,  so  that  the  sheath  is  e<.iui)letely  closed  and  covers 
over  both  the  stumps  of  the  veins  and  the  vas  (Fig.  22).  A 
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continuous  suture  of  fine  catgut  is  nu.st  suitable  for  this  purpose, 
and.  in  order  to  avoid  any  lateral  projections,  the  side  angles 
pnnluced  bv  traction  on  tlie  forceps  may  be  transfixed  at  the 
commencement  and  termination  of  the  suture  and  the  small 
redundant  ])ortion  cut  away. 

It  will  be  observed  tiiat.  tlie  longer  the  original  incision  the 
greate  r  will  be  the  shortening  of  the  sheath  and  elevation  of  the 
testicle  when  the  incision  is  closed.  It  is  therefore  dtsirnble 
to  estimate  beforehand,  from  the  position  of  the  testicle,  the 
amount  of  shortening  which  will  be  necessary.    An  incision  in 
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the  sheath,  about  two  inches  in  length,  is  required  in  eases  of 
average  severity,  but  if  the  testicle  hangs  very  low.  this  will  have 
to  be  increase<l.  It  is  l)est  to  excise  the  vtiiis  thr<»i<i;ii  a  coni- 
paratively  short  incision,  and  to  enlarge  this  later,  it'  necessary  ; 
if  a  long  incision  be  made  at  once,  the  sheath  is  apt  to  become 
ill-defined  and  to  be  lacerated  tlurin};  the  excision  of  the  veins. 
The  spermatic  cord,  with  its  closed  and  shortened  slieatli.  is  now 
returned  to  its  natural  position,  and.  after  tiic  superficial  vessels 
have  been  secured,  the  wound  is  closed  by  a  few  silkworm-gut 
stitches. 

AdTuitagw  tA  tha  Operation  and  Banitti. 

In  the  first  cases  in  which  1  employed  this  metlMMl.  I  left  the 
ends  of  the  ligatures  long  and  kn(»ttcd  the  ends  tojietlier  in  the 
usual  manner,  completely  elosinj,'  the  sheatii  around  the 
approximated  ends  of  the  varicocele  afterwanls.  I  came  to  the 
conclusion,  however,  that  it  was  desirable  to  remove  several 
inches  of  the  varicocele  and  that,  when  this  was  done,  tyiny 
the  ends  of  the  stumps  together  was  unnecessary  and  might  even 
be  harmful.  Reconstruction  and  closure  of  the  sheath,  so  as  to 
prevent  adhesions  between  the  cord  and  the  superficial  tissues, 
is  the  essential  part  of  the  operation.  The  spermatic  artery  is. 
as  a  rule,  removed  with  the  dilated  veins,  whicii.  as  Sir  \Vm.  11. 
Bennett  has  shown,  is  of  importance  in  diminishing  the  pressure 
of  blood  going  to  the  testis  at  the  time  when  almost  all  the 
returning  veins  are  siiddenly  obliterated. 

The  artery  of  the  vas  is  uninjured  and  the  nutrition  of  the 
testicle  is  not  affected.  It  is  chiefly  on  account  of  the  close 
connection  of  the  vas  with  the  posterior  part  of  the  sheath  that 
it  is  not  advisable  to  attempt  to  remove  a  complete  section  of 
the  sheath  and  to  suture  the  two  ends  together  ;  an  attempt  to 
do  this  might  result  in  injury  to  this  vessel  or  even  to  the  vas 
itself.  The  vas  is  not  disturbed  during  the  operation  and  runs 
no  risk  of  injury. 

As  the  result  of  the  closure  of  the  sheath,  the  tender  in- 
flammatory nodule  is  either  absent  or  but  very  slightly  market  I, 
while  the  testicle  remains  snsi)ended  in  the  scrotum  in  a  normal 
manner  with  its  mobility  unimpaired. 
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I  have  pcrfornK.J  tl.is  o,,t  mti..n  in  a  number  ..f  cases,  nearly 
all  .>f  which  were  s„ldiers  on  ioreifrn  service.  Convalescence 
was  more  rapid,  and  there  was  less  pain  and  post-operative 
trouble  than  with  the  usual  meth.Kl  of  treatment. 

I  have-  not  been  able  to  f  race  these  patients,  and  so  am  unable 
to  .  scribe  the  ultimate  results,  but  the  condition  on  discharge 
wa^  so  satisfactorv  that  I  do  not  think  that  they  can  have  been, 
at  all  events,  less  satisfactory  than  after  the  onlinary  operat.on 

With  a  little  practice,  the  .>peration  thus  pcrtormed  »s  just 
as  simi.lc  and  easy  as  the  usual  methcnl,  and  .t  has  the 
advantage  of  being  much  neater. 
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Epididyiiio-orohitis  and  iinporlectly  descended  testicle,  64 
Etiology  of  imperfectly  descended  testicle,  51,  62 

inguinal  hernia,  2 

varicocele,  90 
Examination  of  an  inguinal  'lemia,  12 
Excision  of  hernial  sac,  30 

varicoi  ele,  91 
External  oblique,  7        .     ,    ,      .     , . 

incision  in,  in  operation  for  hernia,  24  ,  ,  .   ^  , 

imperfectly  descended  testicle,  74 

Extra-peritoneal  tissue,  32 

Faildre  of  operation  for  hernia,  19  .  ,     ^.  , 

imperfectly  descended  testicle,  71 

Fascia  cremasteric,  78,  92 

infundibuliforni,  25,  78,  92 

intercolumnar,  8,  92 

transversalis,  5 
Fascial  sheath  of  spermatic  cord,  92 
Femoral  «'aiial,  .">4 

hernial  sacs,  1 
Fixity  of  testicle,  post-operative,  93 
Funieiilar  proeoss,  1 

(lANGKESE  of  testicle.  64 
Genital  ri<lp',  T)! 
(ierminal  epithelium,  51 
(iridiron  incision,  16,  39 
Gubeniaculuin.  31 

attachments  of,  55 

divisi-     f.  in  orchidopexy,  77 

H.EMATCKIA.  46 

Hiemostasis,  34  _ 
Hernia,  following  abdominal  operations,  15 

inguinal,  1 — 40 
acf|nired,  2 

and  luilit^iry  service,  42 
bilateral.  2 
congenital,  2 
direct,  8 
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Hernia,  ingiiiiml— 
indirect,  2 
interstitiul,  55 
p4>8t-op«>rativ«>,  10 
ri'curn'iit,  Ifi 
sac  of,  :J.  20 

with  iiiiiMTtrctly  ili'scfiidfd  testicle,  60 
Hytlrofj-h-  and  iiiiiM-rtoftly  «li's»'t'i»l»Ml  testicle,  64 
HTPM^ias  aiMl  imperfectly  deaceuUed  testicle,  6<) 

Imperfectlt  (U'Hcended  testicle,  50 — 88 

lUiatciny  "f,  37 
atrophy  of,  58 

po'xt.opcrative,  71 
Ilistolo^jy  of,  02 
hlte  (lowciit  of,  6£ 
phy»iolof;y  of,  (i  1 
retrartion  of,  57 

poMt-opt'rativf,  71 
tn'atiiii'ut  of.  Oft 
varit'tifs  of,  5U,  54 
Iiicair<'ratt'<l  liernia,  4l» 
lucomplolf  ri'iiioval  of  sac.  17 
Indications  for  operation,  hernia,  21 

imperfectly  descended  testicle,  87,  88 
varicocele,  91 

Indirect  inguinal  hernia,  2 
Infants,  operation  for  hernia  in,  21 
Infundibuliforiii  fascia,  25 
Inguinal  canal,  anatomy  of,  5 

(U'vclopiiicnt  of,  51 

security  of,  5,  0 

structure  of,  5 — 10 

with  imperfectly  descended  testii  le,  00 
Intercoluninar  fascia,  0,  8 

libn-s,  8 

li>;ament,  10 
Internal  abdominal  ring.  5,  11 

secretion  of  imperfectly  descended  testicle,  62 
Interstitial  hernia.  55 
Irreducible  heniia.  40 

Laceration  of  sa<-  during  operation,  38 
Ligament,  iutercolumnar,  10 
I'oui)art's,  7 

MaliosaNT  iiiiiw-th  of  imperfectly  descended  testicle,  65 
Mesordiiuui,  51,  5!( 

Military  service  and  iiiiruinal  liernia,  42 
MuscloH,  cremaster.  25,  OO 

external  oblique,  7 

internal  oblique,  5,  6 

repair  of,  16 

transversalis,  5 

trauma,  effect  of,  15 

Keck  of  sac,  32 

Neurosis  and  varicocele,  90 


Oblique  inguinal  hernia,  1 
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OpentioBs.  ai>iM;ii»li«  <'<  <;""y. 
Uai«i*iiii'>*<  17 
fl>T  (H'topill  tt'Htin,  74 

iiiiperfiTtly  <lf»oended  testicle,  74 
ingniual  hernia,  22 
in  fen»ale,  34 

infants.  21 
with  si'fonilarv  w«  iikiK  Ms.  :t4 

varicocele.  Sir  W.  H.  Benn.-tt  s  ..,MTutmn.  <.»J 
Or.  l.i(l.  ctoni>  ,.n.l  imperfectly  defended  testU-le.  67 
Ori'hiilopt'xy. 

r(  usiins  tor  (ailure  after,  7z 
Orehitin.  64  . 
Ovary,  cluiug*-  in  piisitmii  "I,  •>•! 
Ovcriappinst  "t  ap«m'uri»»i».  37 

Pampinniform  plcxuu,  DO  ■ ,  « . 

Pain  with  imperfectly  lieweiulei'  tertirle,  64 

varicwele,  91 1 
Patent  prtieeMUS  vaginalis.  2.  "j8 
Patholoev  of  hernia,  10 — 20  .« 

imperfectly  descended  testicle,  62—58 

P«'nilc  ectopia  testis,  54 

KJS JS'' ':n':;.:rab„ormal  position  of  testis.  56 

(livi  tiiriihi.  3 
P.-rilM,utis  an. I  iM,i..  rt.  rt  .l.'so.'.it  "£  testes.  56 
Pi.  ric  a.'i.l  im.  iImmI  oi  skin  preparation,  4« 
PillaiH  i>f  fxtiTiial  ailbi>nnnal  ring.  8 
Plica  );ul)criuitrix.  .">1 

vasculiisa.  .">l 
Pneumonia,  pust  "iH-rative.  45 
Post-operative  debility.  4(5 
hernia.  1« 

respiratory  troul>l<'».  4fi 

rcti-ntioii  ot  iirinc.  39 

tliriinibosis.  10 
Potential  hernia,  '.i 
Poupart's  liCKiiienl.  7 
Preliminary  exaniinaiion  <>l  liemia,  4J 

treatment.  44 
Pre]>aration  tor  operation  for  hemia,  23 
Pressure,  ett'eet  of,  13 
Prni'essus  va'.'iualis.  r,i        ,  ,  ^  , 

an<l  iniperteelly  descended  testicle,  58 

Pubo-penile  ectopia  testis,  84 

Badical  cure  of  hernia.   S"  '  >p''™*'»"*- 
Eeappearance  of  heniia,  14,  48 
Recurrent  hernia,  16 

causes  of,  10 
treatment  of,  4(i 

S^lKt^^elm  nn;:^^:-':i^i^^^^   *  testis.  «3 

Results  of  operations  for  J^rma^*^^  ^^^^^^^  testicle,  83 

varicocele,  97,  98 
Retention  of  urine,  post-operative,  39 
Ring,  external  abdominal,  5,  8 
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Ring,  iiiteniai  iibtl<>iiiiiMi,  S.  11 
Ruptttre,  S 

Sat,  congenital,  :t,  2o 
(If velopnicnt  of,  52 
iHolatiiMi  of,  :>7 
lao  ratioii  nl.  2H,  KH 
o{  n'l'urri'iil  lirrnia,  17 
rt'iimval  ot,  :U 

with  iiiii>rrtVct  liofi'iit  ol  ti-slid,  '\» 
Saci'iilar  tlu'orv,  2 

pructit-al  Ix'ariiiKx  ol.  Hi 
Scarpa's  trian^lf,  A2 

and  ectopia  testis,  54 
Scrutani,  cleft,  with  iiiiiH-rlVct  tlt  »<  <'iit  of  ti'sti*,  59,  60 

incision  in,  70 
Secondary  weakness  of  abtloininal  wall,  3,  lo 

(*xt<>riial  abtloininal  rin^,  12 
interual  adboniinal  ring,  11 
Sepsis  and  o])t'rations  for  hernia,  43 

nTiirirncc,  10 
Septum  of  scrotum,  73,  79 
Sht-iith  of  varicocclf,  92 
importancf  of,  !)2 
iiiciitioii  in,  U4 
shortening,  06 
suture  ol,  96 
ShortneH  of  gperuiatic-  vcinH,  56,  61 

vas  defer('ii«,  56,  61 
Skin  incisions,  operation  for  hernia,  23 

imperfectly  descended  testicle,  74 
varicocele,  94 

j^permatic  artcrv,  !).  97 
cord.  2.'),  26 
l)lcxu.'<,  !tO 

S])ci'nKitoi;cnic  function  of  imperfectly  descended  testicle,  62 
Sterility  and  imperfectly  descended  testicle,  61 
Strauiiulated  hernia,  4(( 
testis,  64 
Strength  of  inguinal  canal,  10 
Suppuration  and  recurrence,  19 
Suspension  of  testicle,  92 
Suspensory  bandage  and  varicocele,  01 
Symptoms  of  varicocele,  90 

Texi>i>n,  con  joined,  6,  13,  35 
Testicle,  atrophy  of,  58 
^anpri'iie  of,  64 
imperfect  descent  of,  50 — 57 
removal  of,  67 
torsion  of,  64 
Thrombosis  of  femoral  vein,  post-operative,  45 
Transplantation  of  testich'  through  septum  of  scrotum,  73,  74 
Transversalis  fascia,  5 
Truss  and  imperfect  descent  of  testicle,  60 
military  service,  48 
secondary  weakness,  14 
Tunica  vaginalis,  57 
closure  of,  34,  76 
development  of,  52 
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Usi.E^.  F.NDEI.  toHticle.   8tt  Impeffeetljr  Dt^wnded  TettieJ« 

Unequal  growth,  62 

VABtCOCBUt,  M—m 
•ymptomt  •><. 
treatment  of.  !»4 
Vat  deferend,  artery  of.  «7 

daiiK<T  of  injury  to.  77 
Rhortii<'>««  of.  56,  61 
Vein*,  siwriuntic,  excision  of,  95 
VoniitinR,  post-operative,  17 

WooLFiAN  body,  61 
duct,  01. 
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